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LATEST SUCCESS OF THE MARINE TURBINE. 
When the history of the development of the marine 
turbine comes to be written, that 
deals with the application of the turbine to the trans- 


period of it which 
atlantic steamship must ever be closely associated with 
the name of the Cunard Company, which was the first 
seriously to consider the application of the turbine to 
the transatlantic This the 
early autumn of 1903, when the company 
ating with the British government for two steamships 
that were to be than 
that time commission 
appointed to investigate problem, and after re- 
searches for than half a they 
reported early in 1904 in favor of the turbine. Mean- 
while, however, the company had determined to build 
two large steamships of smaller dimensions and lower 
speed than the vessels above referred to, and the con 
tract for the first of these, the “Caronia,” was placed 
with John Brown & Co the Clyde. In 1903 the 
same firm, when bidding for a duplicate of the “Ca- 
ronia,” submitted an alternative design to be driven 
by turbines instead of reciprocating engines, and the 
contract for the second the 
duly closed early last year. About 
Allan Line had determined on the construction of the 


steamship. occurred in 


was negoti 
faster anything at 


larger and 


An engineering was 
the 


more 


afloat 


lasting 


year, 


on 


vessel, “Carmania,” was 


the same time the 


two turbine liners “Virginian” and “Victorian,” both 
of which are now in service. The “Caronia” and 
“Carmania” have been completed, and both are now 
sailing in the regular service of the company, the 


“Carmania” having just made her first successful trip 
to the port of New York. 

The two ships are sister vessels in every 
that of the engines; they have built by 
firm; they will sail over the same route, and, there- 
fore, under the 
Hence they afford an ideal opportunity for testing the 
relative first and all-around 
usefulness of the reciprocating engine and the turbine 
in work of this character. When the “Carmania” has 
spent six or eight months in service, and her turbine 
equipment has thoroughly worked down to its bear- 
ings, the question of the relative efficiency of the old 
anfl the new type of engine will be proved to an abso- 
lute demonstration, at least as far as the Parsons type 
of turbine is concerned. 

At the present writing, it is sufficient to say that 
so far as the trial trips and the maiden voyage of the 
“Carmania” are a criterion, the application of the tur- 
bine to an ocean liner of the largest size has been a 
brilliant success, and thereby the last doubt as to the 
ability of the steam turbine to supersede the recipro- 
cating engine in practically every class of marine serv- 
ice, from the torpedo boat up to the 40,000-ton high- 
speed ocean steamer, is completely set at rest. What 
the succéss of the “Carmania” implies to her owners 
ean be understood, when it is remembered that upon 
her success depended the profitable outcome of the 
investment of about eighteen million dollars, of which 
thirteen millions represents the cost of the new 25-knot 
turbine liners now under construction 

The question of the availability of the 
the largest passenger steamships involved the 
three-fold question of speed, comfort, and economy, the 
first two being all-important to the passenger, and the 
last to the operating- company. As regards the ques- 
tion of speed, the “Caronia” on her trial maintained 
an average speed of 19.5 knots an hour, with 22,000 
indicated horse-power, whereas the “Carmania” showed 
an average speed of 20.5 knots per hour, for which 
the equivalent horse-power would be 25,500. The 
“Carmania” had not been in drydock for eight months, 
and her bottom was necessarily foul. With a clean 
bottom, it is reasonable to suppose that she would 
have made fully 21 knots an hour. The turbines re- 
ceived a most severe test on the voyage to New York, 
for, with the exception of one day, the whole distance 
was run against heavy westerly gales, in which at 


respect but 


been the same 


same average weather conditions. 


cost, cost of operation, 


turbine in 
has 
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times the ship driving “bows under.” In spite 


of this, the turbines, because of the deep immersion of 


was 


their propellers, were absolutely free from racing, and 
there was a complete absence of either vertical or hori- 
The the 
pellers is due largely to their small diameter, the tops 


zontal vibration. deep: immersion of pro- 
of the propeller blades being ‘fully 16 feet below the 
water at normal draft, whereas the tops of the blades 
of the “Caronia” feet the surface. 


Consequently, even when the vessel is plunging heav- 


are only 5 below 
ily, the tops of the blades are never brought above the 
all 


water, 


times deeply immersed in 


are working under condi- 


surface; being at com- 
they 


tions that are highly favorable to efficiency, and are 


paratively still 


entirely protected against “racing” and the excessive 
vibration which accompanies it 

It will be understood that the chief cause of anxiety 
the the “Carmania” 
as to whether the great increase in size would intro- 
which had not been 
Hitherto the larg- 
was the low-pressure turbines for the 

“Victorian” of the Allan Line, each 


Each low-pressure turbine 


as regards huge turbines of was 
duce some elements of difficulty 
developed in the smaller turbines. 
unit 


est single 


“Virginian” and 


of which weighed 78 tons 
weighs 340 tons, a truly enormous 
make single engine. That 
chanical difficulties are feared in the operation of the 
75,000-horse-power turbines of the new 25-knot ships 
the fact that the low-pressure turbines that 

or 


built for those ships will not exceed 425 
an advance on the low-pressure turbines of 


on the “Carmania”" 


advance to on a no me- 


is due to 
are being tons 
in weight, 
the “Carmania” 


of only 25 per cent 


—______- > +o -2——_ 
THE QUEST OF THE NORTHWEST PASSAGE. 

Fraught with the romance and tragedy of the ice- 
bound desolation of the North, associated for nearly 
four with the persistent endeavors of 
voyagers of nearly all nations, and remaining unpene- 
trated and chimerical almost to the dawn of the pres- 
day, the the Northwest Passage rivals 
the search for the Pole in the annals of Arctic explora- 
tion. The this waterway 
to the fabled riches and splendor of the Orient were 
prompted solely by reasons of commercial expediency, 


centuries most 


ent quest of 


earlier attempts to locate 


for the purpose of finding the shortest route between 
Europe and Cathay; but the utter impracticability of 
this became evident to European minds when it was 
that merely Tartary or 
geographical of Asia. 
enough this belief obtained in the old world for 
nearly a and a half, and during, this period 
expeditions to Northwest 
and executed with consum- 
mate daring and skill by English seamen. Upon the 
realization of the commercial futility of these desper- 
ate voyages, the attempt to circumnavigate the north- 
littoral of the 
period, and until the beginning of those explorations 
led by the worthier motive of adding to the store of 
human knowledge and scientific attainment, the con- 
quest of the bleak polar regions halted. With the 
exception of the attempts to reach the pole itself, no 


understood America was not 


some other dependency Curi- 
ously 
century 
locate a 


those memorable 


Passage were undertaken 


ern American continent ceased for a 


Arctic goal has been so eagerly sought as the North- 
west Passage; and while, it is true, many of the later 
voyagers attempted this feat merely as an incidental 
part of the general plan of geographic research, we 
undoubtedly can say the same of the many dashes for 
the pole which have been made. 

There no question that the 
covery, exploration, and even settlement 
were due to the Norsemen, 
and rovers of the ninth and centuries. Their 
flourishing maritime settlements on the coasts of 
Greenland existed over five hundred years before the 
first voyage of Columbus, and as they pursued their 
fishing expeditions as far as Lancaster Sound and 
even Barrow Strait, we can fairly conclude that the 
initial step toward the location of the Northwest 
"assage was due to these voyagers, though it is in- 
conceivable that the purpose was other than the pur- 
suit of their fisheries. The actual beginning of the 
series of the Northwest Passage as 
objective, which began almost coincidentally with the 
expeditions of Columbus, must be ascribed to the first 
voyage in 1497 of the Cabots, who penetrated nearly 
half way up Davis Strait in an attempt to sail around 
the continent, and thus attain the land of Cathay. 
Little further progress was made until the expedition 
under the leadership of Martin Frobisher, who in 1576 
to 1578 discovered the entrances to Frobisher and 
Hudson Straits, and made a few scientific investiga- 
tions, the first, by the way, which we hear of in any 
of these voyages. A later voyage, by Sir Humphrey 
Gilbert, was without important results. 

The first great advance, not only in the search for 
a northern waterway to India, but in general polar 
exploration as well, was made in the three voyages 
of John Davis, who in 1585 first fairly discovered the 
strait that to-day bears his name, reaching what is 
new Godthaab, Greenland. After an unsuccessful voy- 
age in the following year, Davis in 1587 with reckless 
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daring pushed on to latitude 72 deg. 12 min. in the 
neighborhood of Sanderson's Hope, on the west coast. 
of Greenland. His remarkable journeys covered the 
west coast of Greenland from Cape Farewell to Sander. 
son's Hope, and the American coast from Labrador to 
Cumberland Island. William Baffin, another of that 
deathless race of medieval navigators, in the “Djs. 
covery.’ a tiny vessel of only 55 tons burden, reached 
the islands known under his name to-day, crossed 
Baffin Bay via the “Middle Passage,” and in 1616 wag 
in Smith’s Sound in sight of Cape Alexander. Baffin’s 
farthest north of 77 deg. 45 min. remained unequaled 
in this region for 236 years, and his voyage added ma- 
terially to the geographical knowledge of Ellesmere 
and Prudhoe Lands, and Smith, Jones, and Lancaster 
Sounds. The two latter he cautiously entered, and 
found them completely obstructed by ice, so that on 
his return to England he declared his belief in the 
non-existence of a Northwest Passage. The explorers 
of this time, English, Danish, French, and Dutch, were 
stimulated in their efforts to discover the Northwest 
and Northeast Passages, by the power of Spain, who in 
her arrogance and pride as the mightiest nation of 
the age, maintained her grasp upon the traffic of the 
Atlantic and Indian Oceans to the exclusion of al] 
others. ° 

Perhaps the most illusirious of all the seekers for 
this illusive waterway was Henry Hudson, whose ex- 
plorations were pursued between those of Davis and 
Baffin. After vain attempts under the auspices of the 
famous Muscovy Company to find a Northeast Passage 
between Greenland and Spitzbergen, and Spitzbergen 
and Nova Zembla, in 1607, 1608, and 1609, he turned 
westward in the last year, and sailing along the 
American discovered New York Bay and the 
Hudson River. The following year he again sailed far 
north along the coast, through the Hudson Strait and 
into the great bay that bears his name, penetrating 
westward several hundred miles farther than had 
hitherto been accomplished. After wintering in Hud- 
Bay and suffering severely from tempestuous 
weather and failing provisions, part of his expedition 
returned to England. Hudson himself, one of the most 
tragic figures in the history of the Arctic, had miser- 
ably perished, after being set adrift in a small boat 
by his mutinous crew. It was now believed that the 
way to the Pacific had been discovered, and that it 
undoubtedly lay through Hudson Bay. Within five 
years a number of expeditions were made into this 
sheet of water, and in these Fox Channel and 
Rowe's Welcome were explored. This belief in an out- 
let to the Northwest via Hudson Bay persisted nearly 
to the beginning of the 19th century, and the English 
Parliament as late as 1743 offered a reward of £20,000 
to the crew who should first traverse this outlet. At 
this time, too, the Russians began their attempts to 
prove the existence of the passage by seeking to pene- 
trate from the westward through Behring Strait and, 
in general, to explore the polar archipelago. Only 
bare mention can be made here of these explorers, of 
Behring, Shalaroff, who in 1760 died of starvation with 
his entire crew, of Andreyeff, Billings, and Von Wran- 
gell and Anjou, the last two making their famous 
sledge journeys in 1820 to 1823. In 1776 Capt. Cook 
sailed on his last voyage in an attempt to penetrate 
the Polar Sea to the eastward through the Behring 
Strait, but was separated by a solid barrier of ice from 
a ship sent to await him in Baffin Bay. 

By the end of the eighteenth century Arctic explora- 
tion had ceased to be undertaken merely in the inter- 
ests of furthering commerce, and it had begun to 
assume importance from a purely scientific standpoint. 
The first of these expeditions, scientific in character, 
sailed in 1818 to discover the Northwest Passage by 
means of the great openings reported by Baffin to 
exist at the westward end of Baffin Bay. Under the 
command of John Ross the expedition penetrated Lan- 
caster Strait for about 60 miles, and on meeting with 
heavy ice Ross came to the conclusion that the strait 
was merely a bay, and returned to England. Parry, a 
lieutenant under Ross, disagreed with this view, and 
in 1819 led an expedition to again attempt the Passage. 
Parry was undoubtedly one of the ablest explorers of 
his time, and his achievements were splendid. He 
traversed Lancaster Sound, Barrow Strait, Melville 
Sound, and Banks Strait, practically demonstrating, 
had he but known it, the existence of a waterway 
leading through the Parry Archipelago to the Arctic 
Ocean. The expedition wintered at Melville Island 
after exploring that vicinity. Parry’s later expedition 
through Hudson Strait and Fox Channel was important 
in relation to the terrible land journeys of Franklih, 
1819-22, and in the exploration of Repulse Bay and 
Melville Peninsula. Ross, who spent several years in 
the Arctic, and thoroughly explored Boothia, King 
William Land, and adjacent waterways, persisted in 
his belief that there was no Northwest Passage. Of 
importance was the location of the north magnetic 
pole near King William Land by his nephew, J. C. Ross. 

The problem of the Northwest Passage was really 
solved by the ill-fated expedition under Sir John 
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Franklin, partly by its own efforts, but largely through 
the relief expeditions sent out later. The Franklin 
party, consisting of 129 men in two vessels, wintered 
at Beechy Island near the beginning of Barrow Strait 
in 1845, and in 1846 reached King William Land, 
where the ships were beset in the ice. From the only 
record found it was shown that a land expedition 
under Lieut. Gore had demonstrated unquestionably 
the existence of the Northwest Passage, but on the 
return of this party to the ships they found that Frank- 
lin himself with twenty-three men had died. The ves- 
sels were abandoned in 1848, and the remainder of the 
party perished in an attempt to reach the Fish River. 
The numerous search expeditions were very success- 
ful in American Arctic region from 
Greenland westward. Collinson, particularly, succeeded 
in navigating his ship, the “Enterprise,” from Behring 


exploring the 


Strait to Cambridge Bay, Victoria Land, where he 
wintered safely, accomplishing his return the follow- 
ing year. During this time he had seen, though un- 
known to him, the sea wherein Franklin’s ships had 
been destroyed, and had even picked up relics of that 


unfortunate expedition. 

This brings us to the first actually accomplished 
Northwest, or rather Northeast Passage, made by 
M’Clure in 1850-54. In his vessel, the “Investigator,” 
he reached Banks Land, which he explored as well as 
Prince Albert Land. After wintering there for three 
years he was finally forced to abandon his ship in 


Mercy Bay. Learning of a Franklin search expedi- 
tion at Beechy Island, he managed to reach one of 
its ships, the “Resolute,” by an extremely arduous 


sledge journey to the eastward, and was later taken to 
England through Lancaster Sound by the “Phenix” of 
the same expedition. He thus completed the first pas- 
sage from the Pacific to the Atlantic northward of 
America known to the history of mankind. M’Clure 
was undoubtedly the first of the great multitude of 
explorers to accomplish this feat, and while he had 
encountered continuous waterways for the entire dis- 
tance, the journey was performed under such difficulty 
and hardship that until to-day no other navigator has 
attempted to equal it. 

But the present year has seen inscribed on the pages 
of the Arctic’s history the record of a journey which 
not only equals but far surpasses the remarkable trip 
of M’Clure. To Capt. Roand Amundsen, of Norway, 
belongs the honor of being the first actually to force 
his vessel threugh the historic Northwest Passage, 
traversing the northern shores of the continent from 
the Atlantic to the Pacific, and incidentally pursuing 
highly important scientific investigations which in- 
cluded the definite location of the north magnetic pole 
upon King William Land. To us the story of the 
Northwest Passage is more or less historical merely, 
for since the Franklin search expeditions, half a cen- 
tury ago, it has fallen rather into the background. 
The voyage of the Norwegian captain with a crew of 
seven men in his 46-ton sloop, the “Gjoa,” is the final 
culmination of four centuries of toil, hardship, and 
suffering, and it gives to our matter-of-fact age an 
adventurous deed that forms a link between these pro- 
saic times of steam and iron and that splendid period, 
crude in the seaman’s art, but unequaled in enterprise 
and courage, which began with the discovery of Amer- 
ica, and lasted for nearly three centuries. 

— am re 
THE ELECTRICAL SHOW AT THE GARDEN. 

The annual exhibition of electrical devices and ap- 
paratus now running at Madison Square Garden was 
opened with great éclat on the night of December 12 
last. A special wire connected the exposition with a 
golden key in the White House at Washington, and 
immediately after an address of welcome by Prof. 
Seaver of Columbia University, President Roosevelt, 
at a signal from the Garden, touched the key, lighting 
the numberless lamps and setting the machinery in 
motion. A presidential salute of twenty-one guns was 
thereupon fired from the Garden tower to proclaim the 
official opening. In many respects the exhibition this 
year is a disappointment. It shows very little that is 
really new. The theaterphone exhibited by the New 
York Telephone Company has probably attracted the 
greatest popular interest. A number of telephone re- 
ceivers are connected with three New York theaters, 
so that visitors at the Garden can follow the conversa- 
tion and music of the various performances. The the- 
ter transmitter, which is still in an experimental stage, 
Operates on the same principle as the ordinary trans- 
Mitier, except that the diaphragm is made of wood 
instead of metal. In this way the metallic sound of 
the ordinary receiver is avoided, and a much sweeter 
tone is secured, which is particularly noticeable in the 
reproduction of orchestra music. No horn is used on 
the transmitter, as it is desirable to avoid all false or 
superposed vibrations. Even limits present, unfinished 
condition remarkable results have been obtained, and 
the time may soon come when one can attend any per- 
formance or concert within reach of his wire without 
leaving his comfortable library chair. 

A new electric elevator deserves more than passing 
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comment. A large drum below the floor of the eleva- 
tor is turned by an electric motor under control of the 
elevator operator. A spiral rib is formed on the face 
of the drum, and‘ this engages two racks on oppo- 
site sides of the elevator shaft. Thus, the elevator 
feeds itself up or down according to the direction 
of rotation of the spiral. To relieve the friction the 
rack is formed with a series of rollers in place of fixed 
teeth. The main advantage of this system lies in the 
safety of the elevator; for no matter if the power 
should suddenly give out, the elevator will not drop, 
owing to the low pitch of the spiral rib. The con- 
struction also affords a considerable economy of power. 

The subject of individual motor drive of machine 
tools and other machinery, which is just now arous- 
ing so much interest in the mechanical world, is repre- 
sented by a number of variable-speed motors, which 
claim high efficiency under extreme conditions, Con- 
siderable interest centers in the Poulsen telegraphone, 
which was described in our columns two years ago. 
This instrument, it will be recalled, automatically 
receives and records telephone messages on a steel 
wire. This record may be read at any time by run- 
ning the wire through the transmitter of the machine. 
One of the oddities, though by no means a novelty, 
is the electric clock system, in which a single master 
clock operates electrically all the clocks of a build- 
ing, district, or entire city. The master clock is oper- 
ated by weights, and at the end of each minute sends 
an impulse through the circuit which correspondingly 
moves every clock hand in the entire system. Thus 
perfect accuracy is maintained. No batteries are used 
in the circuit, but the electrical impulse is produced 
inductively by the movement of an armature through 
a magnetic field. In this way sparking at contacts is 
avoided. 

The man who has not kept up-to-date on the subject 
of electricity in the household will find much of in- 
terest in this department of the exhibition. Complete 
kitchen equipments, including every variety of elec- 
trically-heated utensil from a tea kettle to a griddle, 
are shown. The household devices also cover a vast 
number of novelties ranging from sad irons, milk 
warmers, curling irons to electric heating pads which 
are used in place of hot-water bags. In contrast to 
these heating devices may be mentioned the small ice- 
making plants which are operated by electric motors. 
These are suitable for small stores which carry perish- 
able goods. A number of medical apparatus and appli- 
ances are shown, such as vibrators and the like. Other 
features of the exhibition are wireless telegraphy, the 
mercury vapor light and converter, flaming-arc lamps, 
and various high-tension apparatus. 


THE DEATH OF EDWARD ATKINSON. 

Edward Atkinson, the well-known social and politi- 
cal economist, of Boston, died suddenly on December 
12. He was seventy-eight years old. 

His education was secured in private schools and 
by his own efforts; his life, after the age of fifteen, 
being devoted to what he termed “work in a practical 
way.” 

After an extended experience in various branches of 
cotton manufacture he became interested in mutual 
insurance for manufacturers, and in 1878 was made 
president of the Boston Manufacturers’ Mutual Fire 
Insurance Company, which he aided in establishing. 
He devoted much energy to the study of the preven- 
tion of loss by fire and the reduction of the cost of 
insuring, making an especial study of construction, 
occupation, and apparatus, the special hazards of tex- 
tile factories, paper mills, cordage factories and ma- 
chine shops, and the safeguards to make them better 
risks. 

He regarded his invention of the “Aladdin Oven,” a 
device for cheapening and simplifying cooking, as his 
chief life work, and the one designed to do most to 
carry down his name as a benefactor of the race. He 
gave the invention to the public freely, without pat- 
enting it. The efforts to push it were never especially 
successful. 

As a pamphleteer Mr. Atkinson was prolific, and he 
contributed at various times te ‘Many magazines and 
newspapers. Among his published works are “The 
Distribution of Products,” “The Industrial Progress 
of the Nation,” “The Science of Nutrition,” “The Mar- 
gin of Profit,” “Taxation and Work,” “The Prevention 
of Loss by Fire.” 
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THE PATENT OFFICE. 

The report of the Commissioner of Patents on the 
business of the Patent Office for the fiscal year ended 
June 30, 1905, shows that there were received during 
that year, 52,323 applications for letters patent, 749 ap- 
plications’ for @esigns, 174 applications for reissues, 
1846 caveats, 11,298 applications for trade-marks, 1,236 
applications for labels, and 448 applications for prints. 
There were 30,266 patents granted, including reissues 
and designs; and 1,426 trade-marks, 1,028 labels, and 
345 prints were registered. The number of patents 





‘that expired was 19,567. The number of allowed ap- 


plications which were, by operation of law, forfeited 
for non-payment of the final fees was 5,154. 

The total receipts of the office were $1,737,334.44, 
the total expenditures were $1,472,467.51, and the sur- 
plus of receipts over expenditurer, being the amount 
turned into the Treasury, was $264,866.93. 

The Commissioner states that the new trade-mark 
law of February 20, 1905, which took effect April 1, 
has caused an enormous increase in the trade-mark 
work of the Patent Office. The first three months 
that the law was in operation 9,710 applications for 
registration of trade-marks were filed, and it is ap- 
parent that the office will need to increase largely the 
force engaged on this work. Already the division of 
trade-marks has required the assistance of examiners 
and clerks detailed from other divisions from which 
they could ill be spared. 

The Commissioner calls attention to the import- 
ance of the work of classifying patents, which is es- 
sential to the proper examination of applications, and 
invites attention to the necessity for an increase of 
force for this purpose, He states further that in view 
of the increased volume of work in the office, and its 
expected growth, there should be a corresponding in- 
crease in the number of employés and in the space 
provided for the transaction of the business, in neither 
of which particulars are the necessities of the office 
adequately supplied at the present time. 


i t- 2 

SCIENCE NOTES. 

M. P. de Wilde. professor at the University of Brus- 
sels, has taken up the study of the gold which is con- 
tained in sea-water. He proposes a new method of 
extracting it. A ton of sea water is treated with 4 
or 5 cubic centimeters of an acid and concentrated solu- 
tion of chloride of tin. The whole of the gold is thus 
concentrated in the complex body known as purple of 
Cassius, which contains gold, tin and oxygen. It is 
found that the purple body is fixed very strongly upon 
the flaky hydrate of magnesium which is set free in 
sea water when we pour in lime water. The hydrate 
falls to the bottom with the gold attached to it. The 
gold is set free by a cyanide of potassium solution 
(about 1 in 2,000) thus forming a cyanide of gold. 
The metal can then be extracted by a number of well- 
known methods. Liversedge shows that when sea 
water is sent in casks, the wood causes the gold to 
precipitate, and thus none is found in the water. M. 
de Wilde made experiments at the seashore in France 
on the west coast and found traces of gold in the water, 
He considers that much of the gold is thrown down 
to the sea bottom, and thus it escapes us. It will be 
remembered that Liversedge, professor at the Univers- 
ity of Sydney, found from \% to 1 grain of gold per 
ton of sea water from the coast of New South Wales. 

From time to time we hear of experiments made 
upon the effects which certain colors seem to have 
upon the human organism. A recent contribution to 
this subject comes from Prof. Redard, of Geneva, who 
has been making researches with a view of using the 
physiological effects of colored light in surgery. * At‘ 
the Swiss Dental Congress he described a new anms- 
thetic effect which is based upon the influence of the 
blue rays upon the nervous centers. A, number of ex- 
periments showed him that he could obtain a dead- 
ening of the nerves which was sufficient to allow of 
making some local operations of short duration. Ac- 


cording to Prof. Redard, each of the primary colors . 
has a special and well-defined action on the organism. ,. 


Red light is an exciting and an irritating agent. We 
are aware of its action in modifying the virulence of 
certain eruptions and how it has been applied in the 
variole. Yellow light seems to have a depressing 
action, while with blue light we obtain a sensation of 
calm and ease. To apply the anwsthetic method with 
blue light, the patient is seated on a chair at 10 inches 
from a 15-candle-power incandescent lamp. The bulb 
of the lamp is of blue glass and it has a nickeled re- 
flector. The head is covered with a thin blue veil and 
the patient directs his vision toward the lamp. After 
a few minutes the subject is found to be in an uncon- 
scious state, and on lifting up the veil we find that the 
pupil is dilated and the regard fixed. In this state a 
tooth can be extracted or other short operation carried 
out without pain. However, it must be understood 
that the effect succeeds better with some subjects than 
with others. Dr. Milliard, of London, used blue light 
for the same purpose. In twenty cases the success 
was complete. In eight others it did not succeed. The 


effect is not attributed to hypnotism, but to the direct . 


action of the rays upon the nerve centers. 
+e , 
Limestone Island is the center of the New Zealand 
cement industry. It is about 100 
area, and is wholly | ot vetoes 4 
It was reported @ ginally oa James 
the New Zealand government as an island of hydraulic 
limestone of a quantity practically unlimited, and esti- 
mated to contain over 30,000,000 tons above water 
level. Beneath the limestone there is believed to be 
coal, and for this borings are now going on, 
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OFFICIAL TRIALS OF THE BATTLESHIP “ RHODE 
ISLAND.” 

The unusual rapidity with which the “Louisiana” 
and “Connecticut” have been built, and the delay due 
to delayed armor plate and other causes in completing 
the ships of the “Georgia” class, have conspired to ren- 
der the present fiscal year a most remarkable one in 
respect of the number of first-class battleships that will 
be completed within the twelve months. By June 
30, 1906, the five battleships of the “Georgia” class, 
authorized in 1899 and 1900, and the battleships “Con- 
necticut” and “Louisiana,” authorized in 1902, will 
have been completed, and it is possible that the whole 
seven will have gone into commission within the 
brief period of six months. In the “Georgia” 
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displace just under 15,000 tons. The coal supply of 
1,705 tons is considerably less than that of the “Con- 
necticut,” and the steaming radius at 10 knots is 3,825 
knots, which compares rather unfavorably with the 
5,000 knots of the “Maine” and the “Connecticut.” 
However, ‘it is impossible, upon a given displace- 
ment, to bring every element of power and efficiency 
up to the highest standard; what the “Rhode Island” 
and her sisters lack‘in coal capacity and radius of ac- 
tion, they gain in their great battery power, their 
excellent armor protection, and their high speed of 19 
knots an hour, which, if we may take the “Rhode 
Island” as a criterion, is likely to be exceeded in all 
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other form of fuel. Gas producers were looked upon 
by American manufacturers as unnecessary and of 
questionable economy. More than that, the producers 
themselves were designed in such small sizes that the 
American, using only large units in his processes, 
failed to recognize the possibilities of the new gas. 
Nature was so prodigal of her gifts in this country, 
that men saw at first no need of economy in their use, 
In time, however, it became apparent that the supply 
of natural gas was not unlimited, but that, at the rate 
it was being used, the end would eventually be reached, 
The advantages of a gas fuel had by this time been 
learned: its cleanliness, its controllability, its power, 
and its economy. Manufacturers not in the nat- 
ural gas region had begun to ask if any form of 
gaseous fuel could be found, which would enable 





class are the “Georgia,” “Nebraska,” “New Jer- 
sey,” “Rhode Island,” and the “Virginia.” The 
“Georgia” is building at the Bath Iron Works, 
the “Nebraska” at Moran Brothers, Seattle, the 
“New Jersey” and “Rhode Island” at the Fore 
River Works, Quincy, Mass., and the “Virginia” 
at Newport News. These five ships have as their 
distinguishing characteristic a pair of double 
deck or superimposed turrets, one forward and 
one aft, with a pair of 12-inch guns on the lower 
deck and a pair of 8-inch guns on the upper deck 
of each turret. A little forward of amidships on 
each beam is an 8-inch turret, carrying a pair of 
8-inch guns. In addition there is a battery of 
6-inch guns carried in broadside on the gun deck, 
and a battery of twelve 3-inch, twelve 3-pounders, 
and eighteen smaller guns, placed in various 
points of vantage throughout the ship. 

The superimposed turret is the only feature 
about these fine battleships that is open to criti- 
cism, and it formed the subject of a lengthy con- 
troversy in the Naval Board on Construction, at 
the time these designs were adopted. The 
principal objection against this method of mount- 
ing was that it crowded too many guns into a 
single emplacement, and rendered four guns lof 
the main battery liable to be put out of action 
by one successful shot. It is probable that the 
events of the Russo-Japanese war have tended 
rather to weaken the force of this argument; 





for the heavily armored turrets, and, indeed, the 
turrets of even the secondary batteries, appear 

to have come through the ordeal most successful- 

ly, not.a single case, we believe, having been re- 
corded of absolute penetration or permanent disable- 
ment of a turret. There 's more force, probably, in the 
objection urged against the double turret, on the 
ground that, when more than one gun is mounted 
in a single turret, the guns have to wait upon 
each other in their order of firing. Of course, 
in a four-gun turret, this incidental delay would be 
greater than in one carrying two guns or one gun. 
The advantages of the double turret are that it ad- 
mits of a great concentration of fire, and that there is 
a considerable saving in weights. Thus, as compared 
with the later ships of the “Connecticut” class, the 
“Georgia” class can concentrate two 12's and six 8's 
ahead or astern, and four 12’s and six 8’s on the broad 
side, whereas the larger “Connecticut” can concentrate 
two 12's and four 8's ahead and astern, and four 12's 
and four 8's on the broadside—a clear gain for the 
superimposed turret of a pair of 8’s on every point of 
fire. 

The “Rhode Island” and her sisters are well pro- 
tected, Krupp armor being employed throughout. The 
belt has a maximum thickness of 11 inches; the 12- 
inch turrets have a maximum protection of 12 inches, 
and the 8-inch turrets of 8 inches of armor. The ar- 
mored deck varies in thickness from 1% to 3 inches. 
The vessels are 435 feet long by 76 feet 2% inches in 
beam, and on a mean draft of 23 feet 9 inches they 
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the vessels of this class. The “Rhode Island” was taken 
out on the government course on November 11 to un- 
dergo a four-hour standardization trial, during which 
it was found that with an average number of revolu- 
tions of 125.86 per minute she averaged, for the four 
hours, a speed of 19.01 knots per hour. In the turning 
trials it was found that it took 10 1-5 seconds to put the 
helm hard a-starboard, and the vessel occupied 3 min- 
utes and 30 seconds in steaming through a complete 
circle; that it took 19 3-5 seconds to put the helm from 
hard a-starboard to hard a-port, and that the time to 
complete the circle was 4 minutes and 25 seconds. By 
the courtesy of the builders of the vessel, we are en- 
abled to present the accompanying view showing the 
“Rhode Island” when she was steaming at her full 
speed of over 19 knots an hour during the standardiza- 
tion trials. 
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THE GAS PRODUCER FOR HEATING PROCESSES. 
BY WILLIAM B. CHAPMAN. 

The early discussions, in England and Europe, of 
producer gas or “poor” gas, as it was called, awakened 
but little interest in this country. Our coal supply was 
generous, and the price of fuel comparatively low; 
moreover, just at that time the great possibilities of 
natural gas were discovered, and aroused so much en- 
thusiastic interest, that little thought was given to any 





them to meet the competition of cheap natural 
gas; and when it was seen that the failing nat- 
ural gas supply might compel a return to coal 
and wood as the only means of producing heat, 
the attitude of America toward the gas producer 
was entirely changed. 

Finding here a subject worthy of their atten- 
tion, American engineers thoroughly investigat- 
ed English and European methods, and then be- 
gan experimenting, to see if they could devise a 
producer that would meet the needs of the Amer- 
ican manufacturer. Instead of devoting their 
energies to improving the details of small pro- 
ducers, as was being done on the Continent, they 
turned their attention to devising producers of 
increased capacity, and with an automatic feed 
device which would allow the producer to be run 
both continuously and uniformly. These efforts 
resulted in the development of producers of 
larger capacities than had been thought possible, 
Other improvements have been added, until at 
least one American gas producer has reached 
such a high state of efficiency that not only are 
American manufacturers becoming aroused to 
its merits, but numerous European firms are or- 
dering it in preference to the cheaper producers 
made at home. 

In many localities a prejudice exists against 
the gas producer, due to the failure of some par- 
ticular make, designed and put upon the market 
by a boiler maker or machinist lacking the neces- 
sary engineering knowledge and experience, It 
is a_ mistake, however, to refuse to ae ys 
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signing of a gas producer, and the adaptation of pro 
ducer gas to various heating operations, are problems 
which so far have only been successfully accomplished 
by engineering companies having wide experience in 
many forms of heating operations. The manufacture 
and installation of gas producers is a business which, 
like the steam turbine or other great innovation, re 
quires much special knowledge, and during its infancy 
must necessarily be limited to those having special fa- 
cilities for obtaining the necessary experience. 

The best type of American gas producer may be 
briefly described as follows: 

An upright cylindrical steel shell, 10 to 14 feet in 
diameter, and of about the same height, slightly taper- 
ing at the base, lined with firebrick. In this is kept 
a bed of ashes at the bottom, two or three feet deep, 
and above a layer of partially-burned coal of about the 
same depth. A forced draft of air and steam of the 
proper proportion is admitted into the bottom of the 
producer through a large spreader or hood and passes 
up through the ashes and incandescent coal or carbon, 
with which it unites to form producer gas, which is 
led out through a large firebrick-lined nozzle near the 
top of the producer to the flue leading to the furnace, 
where the gas is to be burned. There is no grate to 

(Continued on page 507.) 
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Displacement, 14,48 tons. Speed, 19.01 knots, Maximum Coal Supply, 1705tons Armor? Belt, 11 inches; deck, 114 to 8 inches; turrets, 19 to Ginches, Armament: Four 12-inch, eight 8-inch, 
&-pounders, eighteen emall guns. Torpedo Tubes, four submerged. 


BATTLESHIP “RHODE ISLAND” AT 19 KNOTS SPEED ON HER TRIAL TRIP, 
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THE NEW PHILADELPHIA 
SUBWAY. 
BY J. A. STEWART, 

Subway construction has been go- 
ing on steadily in the large, congest- 
ed cities of the United States. Its 
latest enterprise is the new com- 
pined underground and elevated 
street railway opened on December 
21, 1905, in Philadelphia, although 
still incomplete in minor details. 

It was the problem of modern ur- 
ban life—congestion at the central 
arteries of traffic—which first gave 
the subway idea its vogue in this 
country. Boston adopted it with a 
success that not only gave great pres- 
tige to the system of underground 
transit, but also splendidly exploited 
the best ideals of municipal admin- 
istration and ownership of public 
utilities. New York and Chicago 
have both demonstrated the value 
of the subway model in ameliora- 
tion of the problem of adequate tran- 
sit facilities. In all cases, it is to 
be noted, the subway does not claim 
to be a cure, but it has unquestion- 
ably proved to be an effective pallia- 
tive. 

When the far-sighted William 
Penn laid out the streets of his em- 


The West Philadelphia Elevated Structure in Process of Erection. 
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The New Philadelphia Subway Under Market Street Looking Toward the 


The Bridge Which Carries the Subway Tracks Over the Schuylkill River, 
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Portal. 


bryo western metropolis on the 
banks of the Delaware, he thought- 
fully decreed that there should be 
broad, central thoroughfares at 
right angles running through and 
from the center of the city. But even 
the forethought and wisdom of 
Penn had not anticipated the needs 
of the twentieth century Philadel- 
phia. The buildings have stretched 
toward the sky and far toward the 
horizon on every side, to accommo- 
date the growth of population. The 
surface cars, which run on every 
street in the business part of the 
city, have long been inadequate for 
the full tide of traffic. So a subway 
has been resorted to, 

In planning the construction of 
their extensive operation, the Phila- 
delphia Transit Company's engi- 
neers have had the invaluable help 
of the experience gained from the 
Boston and New York enterprises. 
The general approved plans of sub- 
way and elevated construction have 
been taken, with adaptation to lo 
cal needs and conditions... The work 
has reached a point where it is ap- 
propriate to review and to record 
its revealed results. 

The subway scheme in Philadel- 
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Construction Work on the Line of the Philadelphia Subway. 
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phia involves, in outline, a tunnel under Market 
Street from river to river, encircling the eity hall; 
an inclined bridge over the Schuylkill Riwer, and 
an elevated road to the city line in West Philadelphia. 
In addition, an elevated road is projected on Delaware 
Avenue from South to Market Streets; and a subway 
under Broad Street. All the plans have been made 
>y local engineers, and the work is directed by Wil- 
liam 8S. Twining, as chief engineer; Charles M. Mills, 
first assistant general engineer of the subway and ele- 
vated road construction, and by Frank L. Fisher, engi- 
neer of subway construction. The total outlay in- 
volved is estimated at twelve million dollars. 

Work on the subway was begun April, 1903. For the 
first twelve months progress wus slow, as all the ma- 
terial had to be assembled, and the men instructed in 
their work. The portion of the operation first insti- 
tuted—that on Market Street east from the Schuylkill 
to the city hall—presented no uncommonly difficult 
engineering problems. There were the usual pipes, 
sewers, and many other obstructions to contend with. 


The conditions imposed by the city ordinance that the 


streets be kept open for traffic were faithfully observed 
The earth has been taken out of the north side, with- 
out disturbing the street surface. The method em 


ployed has been to brace the roof of the exeavation, 
temporarily, with timbers and planking, digging in 
and upward till the rails on which the surface street 
car tracks rest were reached. The ironwork and con- 
crete to form the permanent roof of the tunnel at from 
four to six feet below the surface were put in. Then 
the dirt was put back, and washed into place with 
water. 

Cast-iron tubes are used in the Glasgow district rail- 
way tunnels and in the London underground. The 
masonry arch was adopted by that model of construc- 
tion, the Chemin de Fer de Sceaux of Paris. In both 
Boston and New York, the subway engineers united 
the best quaiities of the foreign construction in the 
combined masonry and steelwork type. This style of 
structure has also been adopted by the engineers of 
the Philadelphia subway. 

The general plan of construction in Philadelphia is 
a four-track, concrete-lined tunnel with the four tracks 
on one level, It is a roomy structure 1444 
feet high, 48% feet wide, with slightly sloping 
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been effected by the grading thus accomplished on the 
north side of Market Street, on the east bank of the 
Schuylkill. A new plaza has been created, with an 
iron railing, providing a vantage point from which 
passersby may overlook the traffic at the west portal of 
the subway. 

Emerging from the tunnel at this point, the express 
trains gain grade with sufficient rapidity on the in- 
clined bridge by which they cross the river to bring 
them out above the surface at the other side. From 
that point westward they are elevated. The other two 
tracks rise to the surface only when they cross the 
river, and will then follow the surface lines as at 
present. 

In the construction of the subway, every precaution 
has been taken to insure the safety of the heavy walls 
of the Broad Street station train-shed. They have been 
carefully shored as the work progressed, and despite 
the wet weather they have remained intact. 

The building of the subway about the city hall in- 
volved considerable fine engineering and heavy ex- 
pense. It is expected that three million dollars will be 
spent. The plans provide for a double-deck two-tracked 
tunnel that will ferm a loop about the municipal build- 
ings. The base of the lower tunnel is placed more than 
40 feet below the surface of the street. The lower tun- 
nel will be used for the proposed Broad Street subway, 
and the upper one for Market Street. 

As shown in the accompanying diagram, the two 
outer tracks will be for local trains, and the two inner 
tracks, indicated in the diagram by heavy lines, for 
express trains. The local tracks are depressed to pass 
under the express tracks, meeting each other again to 
form a loop. . 

The presence of quicksand in Filbert Street is one of 
the most difficult obstacles to be overcome in the con- 
struction of this section, which will all be done in open 
cut. Electric engines will be used by the contractors. 

Probably the most interesting development in subway 
construction which the Philadelphia operation will dis- 
play will be seen in the stations, especially in that at 
the new Wanamaker store, Market Street and Thir- 
teenth. None like it has hitherto been conceived. 
Practically the whole Market Street frontage from 
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roof. 

In the Philadelphia work, the framework is 
formed of steel posts set 5 to 5% feet apart 
at each side, with steel roof beams across the 
top. The roof beams extend 16 inches into 


the sides, being held in place by the concrete 
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of the side walls. The roof and floor are 
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The Largest Private Electric Plant in the World, 

There is at present nearing completion in New York 
eity the largest strictly private electrical plant in the 
world, This plant, situated in the basement of the 
Mutual Life Building, and designed to furnish light ang 
power to the entire city square occupied by the com- 
pany and its tenants, consists of four 600 horse-power 
Watts-Campbell Corliss engines and four 350-kilowatt 
110-volt generators. The engines and generators are joj. 
ed by marine couplings, the only strain on which ig tor. 
sional, the shaft being supported on bearings. Each 
armature and flywheel also rests on its own shaft sup- 
ported between two bearings. This arrangement al- 
lows of disassembling any engines or generators with. 
out in any way interfering with the other portions of 
the unit. The engines are of the Tangye or heavy “rol. 
ing-mill frame” type, supplied with Corliss valve-gear, 
The generators are supplied with a special feature in 
the form of an automatic brush-shifting device which 
moves the brushes back and forth across the face of 
the commutator, thus eliminating the possibility of 
wearing ridges. This plant is designed to replace the 
old Mutual Life equipment of four 100 kilowatt Sie. 


mens & Halske generators, direct coupled to straight. . 


line engines, which equipment is destined for the com. 
pany’s Broadway building. The work of installation 
began about a year ago with the removal of the old 
boilers, originally supplying steam to the Mutual Life 
Buildings. The present boilers are designed to furnish 
steam at 300 pounds pressure, if necessary. 

The foundations had to be specially constructed, the 
location of the new units being limited to the space 
occupied as a court between the various buildings. The 
difficulty of constructing the foundations was enhanced 
by the fact that the concrete slabs, supporting the 
structural steel columns of the buildings’ framework, 
rested on sand which had to be excavated from between 
the columns with the greatest care. A sufficient space 
having been cleared out, beams were laid down to form 
a closely-bolted network, concrete was poured on and 
about them to fill in the entire excavation, and the var- 
ious units of the plant were bolted securely to this 
firmly knit mass. The plant is designed to operate 
20,000 incandescent lamps, ten or twelve electric ele- 
vators, eight motors of from 2 to 6 horse-power, 
including an electric pump, and six blowers, 
with fans ranging from 36 to 60 inches diam- 
eter. Two of the units are now successfully 
operating, and it is planned to have the other 
two at work in a short time. 


That the size of warships is rapidly increas- 
ing is common knowledge, but the extent of 











also of concrete, the latter from 1% to 2 feet 
in thickness. The side walls, which are 3 feet 
5% inches thick, are reinforced by vertical 
and horizontal rods and waterproofed by Ce- 
rion waterproofing on layers of burlap, finished 
by 8 inches of concrete. The roof is waterproofed with 
asphalt mastic covered for protection with 3 inches 
of concrete. The south wall carries terra-cotta ducts 
for city pipes. 

The roof beams were made in three sections. The 
sections at either side are the width of one track 
span, and the center section the width of the two 


‘center track spans. When the excavation was com- 


pleted, the center line of columns was erected, the 
roof beams were riveted to them and spliced together; 
then the concrete of the roof was added. 

Ventilation chambers have been built in the side 
walls, in which fans may be installed if necessary. A 
special ventilating plant has been constructed at Twen- 
ty-second Street to relieve the subway of the noxious 
gases from the large city gas, tanks at this point. This 
chamber has an opening 7 feet by 18% feet, and is 
connected by a horizontal duct 8 feet square with a 
stack 60 feet high. 

Drainage facilities are supplied by lines of 12-inch 
terracotta pipe under each track with sumps at regu- 
lar intervals, the water being carried to a sump at 
Twenty-second Street, whence it is pumped into city 
sewers. 

The most interesting feature of the new transit en- 
terprise is the plan for crossing the Schuylkill. In- 
stead of tunneling under the river, as has been done at 
Liverpool, New York, and Boston; or building an ele- 
vated superstructure over the present Market Street 
bridge, which was found unequal to sustain the bur- 
den that would have been imposed, the Philadelphia 
emgineers determined to build, at a cost of over one 
million dollars, a new iron extension spanning the 
Schuylkill. Incidentally this has left the present 
bridge free for surface cars, and it has facilitated rapid 
transit. The center line of the new bridge is just 100 
feet north of the central line of the municipal bridge. 
To reach it, the tunnel deflects to the north on re- 
verse transition curves from a point 47 feet west of 
Twenty-second Street. 

By this arrangement, a large amount of filling was 
Made necessary and undertaken by the city, in the 
vicinity of Twenty-third and Market Streets, using 
the subway excavation material. A great change has 











SECTION OF PHILADELPHIA SUBWAY AT THE FIFTEENTH STREET 


STATION. 


Juniper to Thirteenth Streets has been given up to it. 
The station is 350 feet in length. It will be built of 
reinforced concrete, finished in white tile, with ample 
heat, light, and ventilating apparatus. There will be 
cross tunnels beneath, and underground entrances to 
adjoining mercantile establishments. The plans for 
the station include show windows 30 feet underground, 
which will be used by enterprising merchants to display 
their wares. 

To supply the requisite power for the operation of 
the new transit system has made necessary the con- 
struction of a great power house, one of the largest 
ever erected. The building, which is located at Dela- 
ware Avenue and Poplar Street, is 200 x 10? feet and 
three stories high, of stone and brick with steel frame. 
A battery of thirty-two boilers wil: be installed, ahd 
power will be supplied to the congested district as well 
as to the subway and elevated line. The cost of the 
structure and equipment is estimated at $1,500,000. 

Taken altogether, when the present comprehensive 
projects shall have been completed, it is evident that 
Philadelphia will have made a good beginning in pro- 
visions for modern rapid-transit facilities. 


Erratum, 

In our issue of December 2, 1905, there appeared on 
page 438 an article by Dr. Myron Metzenbaum, on 
“Some Effects of Alternating Currents on Dogs,” in 
which it was suggested that workers exposed to the 
danger of strong currents should wear a corset made 
of some non-conducting material, such as rubber. This 
is an error. What Dr. Metzenbaum meant was that 
they should wear corsets made of some conducting 
material, such as copper. 
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A writer in Power states that if there is any place 
on the ordinary steam engine where the ignorant fac- 
tor of safety is overdone—surplus iron and strength— 
it is in the pillow-blocks and never in the flywheel, as 
it costs much money to get it in the latter place, and 
little or none to get it in the former. Consequently, 
America is suffering by the continual wreckage of fiy- 





wheels. Most of the wrecks of the above character . 
_ are of wheels operated by single or tandem engines 


the average increase is by no means so well 
known. The number of warships of 12,000 
tons displacement or over built and building 
for the several naval powers July 1, 1899, was 
77, of which 46, or 60 per cent, belonged to the 
English navy. In 1900 the number was 94 (British 48, 
or 51 per cent); in 1902 there were 101 (British 53, or 
52 per cent); in 1902, 139 (British 64, or 46 per cent); 
in 1904, 155 (British 70, or 45 per cent.); in 1905, 153 
(British still 70, or 47 per cent). It will be noted that 
the falling off this year was due to the loss of a number 
of Russian ships. The number owned by the United, 
States increased from 9 in 1899 to 14 in 1902, 23 in 
1903, 26 in 1904 and 28 in 1905. In the last year France 
is credited with 15, Italy with 11, Germany and Japan 
with 10 each and Russia with 9. In this connection it 
might be remarked that the average displacement of all 
warships, excluding torpedo craft, has increased suc- 
cessively from 3,883 tons in 1899 to 4,131 in 1900, 4,416 
in 1902, 4,725 in 1903, 5,010 in 1904, and 5,739 in 1905. 
This shows an increase of 48 per cent in six years, 
which is accounted for partly by an increased size of 
warships built and partly by the “scrapping” of old 
style ships, usually of small size. By this latter pro- 
cess England has brought her average displacement in 
the last year from 6,293 tons to 9,073 tons.—Iron Age. 
The Vear’s Nobel Prizes. 

The Nobel prizes were distributed on December 10 
by King Oscar of Sweden. The recipients were: 

In physics, Prof. Lenard, of Kiel University, for 
researches into cathode rays; in chemistry, Adolph 
von Béyer, professor at the University of Munich, for 
researches relating to the evolution of organic chem- 
istry and the development of the chemical industry; 
in medicine, Prof. Robert Koch, of Berlin, for Te 
searches looking to the prevention of tuberculosis; 
and in literature, Henryk Sienkicwicz, the Polish 
novelist. Baroness von Suiter, ‘of Austria, was ad- 
judged the winner of the Nobel Peace Prize. The 
Baroness for many years has been prominent in in 
ternational movements looking to the peace of the 
world. She was one of the Austrian delegates to the 
International Peace Congress held at Boston last year. 


Continued prosperity in the United States is having 











a marked effect on immigration. For the year ending ; 


June 30, 1905, the total was 1,027,421—the first year 


_ in which a full million was exceeded, 
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THE GAS PRODUCE’ FOR HEATING PROCESSES, 
(Continued from page 504.) 

this producer, the ashes being held in a large basin of 
water, which forms an effectual seal, preventing the 
generated gases from escaping. A steam blower cre- 
ates an artificial draft for burning the coal, and at 
the same time sends in enough steam to enrich the 
gas, keep down the temperature of the fire, and soften 
the clinkers. The quantity of gas made is accurately 
controlled by the amount of steam turned on the 
blower. 

On top of the producer is located a water-sealed auto- 
matic feed, for spreading the coal evenly and regular- 
ly over the entire burning area. Upon the continuous 
and accurate operation of this feed a large measure of 
the suceess of the producer depends. 

It is obvious that if the fuel bed can always be kept 
in the same condition as regards temperature, depth 
and density, the gas produced will be constantly uni- 
form. The paramount factors in maintaining uniform 
conditions in the fuel bed are first, the constant and 
even feeding in and spreading of the coal; second, the 
constant and even agitation of the fuel and ash bed; 
third, the constant and even removal of the ashes; 
and fourth, the even blowing of the entire fuel bed. 

The quality of the gas, the perfection of the pro- 
ducer, and the economy of its operation depend almost 
entirely upon the degree of efficiency attained in these 
four operations. 

With this end in view three at least of our leading 
manufacturers are spending considerable money in ex- 
tensive experimenting. One of them is now offering 
a producer that, it is claimed, will perform all of these 
vital operations automatically and hence with a degree 
of perfection quite beyond anything heretofore ob- 
tained. In the ordinary old type of producer, the coal 
is hand fed and hand spread (if spread at all), the 
fuel and ash beds are hand poked every few hours (de- 
pending upon the faithfulness of the operator), the 
ashes are removed every 24 to 36 hours, and the blower 
hood is so designed as to make an even distribution of 
air throughout the producer impossible. 

With our best producers, however, even though they 
are but partially automatic, great economies in numer- 
ous industries have been effected—the fuel bill often 
being cut down one-half and the capacity increased 
one-third. 

How are such economies possible? 

In the first place, in direct firing with solid fuel, 
combustion is always imperfect, often over fifty per 
cent of the energy of the coal passing up the chimney 
in the form of incompletely burned gas and heat to 
create the necessary draft. Accompanying this is the 
indrawing of a large excess of cold air through the 
grates, “to make the fire burn.” Then there is a waste 
of coal through the grates with the ashes; the loss by 
radiation is very large, and finally, in applying the 
heat, it is usually impossible to distribute it to the 
exact places where required. 

In the second place, the labor necessary for handling 
the coal at the various furnaces is a costly item. 

In the third place, a direct. coal fire is difficult to 
control; at times more heat will be produced than can 
be utilized, while at other times the heat will fall far 
short of the required amount. 

Finally, whenever a plant is shut down, whether 
every night, only for an hour, or for a day or two, 
there is always a great waste in banking the fires and 
firing up again. 

Contrast this with the conditions when a modern 
gas producer is used. 

In the first place, in a properly-arranged gas fur- 
nace there is perfect combustion, so that small allow- 
ance need be made for loss of fuel value. This is a 
noteworthy fact, and calls for emphasis. All the coal 
put into a good gas producer is wholly converted into 
gas and ashes, so that all available heat in the coal is 
utilized, except a small radiation loss. Moreover, the 
air used for combustion is not cold, but is already 
raised to a high temperature by means of regenerators, 
which thus conserve nearly all of the otherwise wasted 
heat of the furnaces. In the case of melting furnaces, 
this feature alone means a saving of 50 per cent. There 
is, then, no loss of coal through the grates, and the 
heat lost by radiation from the producer and flues is 
a very small item. Moreover, the heat from the burn- 
ing gas may be applied at the very pqint where needed. 

In the second place, the coal is all received and 
handled at one point, thus greatly reducing the labor 
bill. 

In the third place, a producer-gas fire is always 
under perfect control, allowing accurate regulation of 
the heat to meet the changing requirements of the 
furnace. 

Finally, if the plant is shut down over night, or 
even over Sunday, there is practically no loss. It takes 
but a few minutes to get up the required amount of 
heat, even when the producer has been idle for two 
or three days. 

* But what dre some of the figures gained by actual 
‘working experience? 
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In rolling mills with direct firing, about 300 pounds 
of coal per gross ton of finished product are required 
in the heating furnaces; with producer gas, only 122 
to 150 pounds are needed. 

In melting glass under the old method, one pound of 
coal was required for each pound of glass; with pro- 
ducer gas, the same results are obtained with one-half 
pound of coal per pound of glass. 

Formerly, in steel works one ton of coal was con- 
sumed in melting one ton of iron, and 1,500 pounds of 
coal per ton of iron are still required with direct coal 
firing. With producer gas, but 600 to 800 pounds of 
coal per ton of iron are needed. 

But fuel economy is not the only advantage to be 
derived from producer gas. Its use often greatly in- 
creases the output of a given plant, and provides fa- 
cilities for accomplishing results that would be impos- 
sible with solid fuel. 

A producer has recently been installed for lime burn- 
ing, resulting in an increased capacity of 30 per cent 
and a decrease in the cost of fuel of 38 per cent. 

The comparison of producer gas with other forms 
of fuel is easily made. 

In the manufacture of illuminating gas, a large 
amount of waste is unavoidable, and it is necessary 
to make a certain proportion of by-product, or of] must 
be used for enrichment. This practically puts illum- 
inating gas entirely out of consideration. 

In the limited regions where natural gas is very 
cheap—say, 5% to 6% cents per 1,000 feet—coal must 
be low in price—$0.75 to $1 per ton—in order that pro- 
ducer gas may successfully compete with natural gas. 
But since slack coal can be used advantageously in 
the best producers, it is not an impossible proposition 
even in the natural gas regions. 

If oil and producer gas could be fired with equal 
economy, then oil at one cent a gallon would be as 
cheap a fuel as producer gas made from coal at $1 per 
ton; at $2 per ton for coal, the value of oil would be 
1.7 cents per gallon. But oil, as a rule, cannot be fired 
with more than one-half the economy of producer gas; 
hence, producer gas made from coal at $2 per ton would 
be as economical as oil at one cent per gallon. The 
present price of fuel oil in the neighborhood of New 
York city is from 3 cents to 5 cents per gallon. 

From these figures, the manufacturer can easily de- 
cide which fuel would be most economical for him in 
his locality. 

The following is but a partial list of the many lines 
of business to which producer gas is being adapted 
with marked economy, and usually with largely in- 
creased capacities: Heating iron and steel in rolling 
mills and steel works of all descriptions; smelting and 
refining zinc, lead, copper, and all metalliferous ores; 
manufacturing lime, sewer pipe, pottery, brick, etc.; 
in chemical works, for heating the retorts, stills, roast- 
ing floors, boiling kettles, and evaporating pans; in 
enameling and japanning ovens, paint works, etc.; for 
heating and welding in locomotive works, boiler works, 
pipe mills, variety iron works, and railroad repair 
shops; in brass and copper mills, plate mills, malleable 
iron works; in spring works; in ore roasting and the 
manufacture of phosphates, soda ash, carbons, etc.; 
in sugar refineries, ship-building establishments, the 
manufacture of carriages, and the making of glass. 

From a position of relative unimportance, the gas 
producer is thus being brought to a high state of effi- 
ciency, and shows itself to be of such value in so many 
lines of manufacture, that it would be hard to find a 
subject of wider or more practical interest. 


+ Ooo 


The Current Supplement, 

An article on the excavations of Delphi by the Paris 
correspondent of the Scientiric AMERICAN, splendidly 
illustrated, opens the current SurrLeMENT, No. 1564. 
Among the articles of practical interest may be men- 
tioned one on Amalgams; Their Composition, Proper- 
ties, Preparation, and Uses, and another on Old-Fash- 
ioned Weather Glasses. John Richards’ article on 
simple steam turbine engines is concluded. Louis A. 
Hicks writes instructively on reinforced concrete con- 
struction. Rough casting, or as it is sometimes called, 
slap-dashing, is made the subject of a good article. 
Despite the improvements made in recent years in 
apparatus for saving life and making respiration pos- 
sible in mines and conflagrations in general, the num- 
ber of lives saved by the use of such apparatus is 
lamentably small. A new type of respiration appar- 
atus, which is supposed to overcome many of the diffi- 
culties experienced heretofore, is called the pneumato- 
gen, which is the invention of mining experts. This 
apparatus is exhaustively described. S. F. Emmons 
continues his historical review of the theories cf ore 
deposition. One of the most thorough tests of the Edi- 
son iron-nickel accumulator that has ever been made 
was conducted by the well-known electrical engineer 
M. U. Schoop. The results of his investigations are 
published, and constitute a most valuable contribution 
to the literature of the storage battery. The usual 
Science Notes and Trade Notes are also published. ’ 
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Observations of sunspots, 
To the Editor of the ScuenTivic AMBpRICAN: 

In reference to your article about sunspots in ‘a re- 
cent number of the Scientivic American, the following 
may be of some interest. 

On the afternoon of Sunday, November 12, I happened 
to notice the sun as it was gradually sinking behind a 
hill. It was just snough obscured in haze, so that I 
could look at it without inconvenience. As 1 looked, a 
scarcely visible speck in the red orb of the sun caught 
my eye. I thought it was a delusion, but as 1 seru- 
tinized the sun for fully five minutes and the speck 
remained, I realized that this insignificant dot was an 
immense sunspot. It was oblong in shape and about in 
the center of the sun’s disk. 

I watched the sun with much interest until it dis- 
appeared, for, in all probability, I will never again see 
a sunspot with my naked eyes, Inwin A. Hath, 

Easthampton, Mass. 








Preserve Niagara Falls, 
To the Editor of the ScrentTiric AMERICAN: 

I have just mailed a letter to our Congressman, 
Henry T. Rainey, urging him to give earnest aid to 
the restoration and preservation of Niagara Falls. 
Nothing would help more to convince the national Con- 
gress of the necessity of this work than a carefully 
and concisely prepared exhibit, showing the amourt 
of water withdrawn from the Falls by the grants so 
far made. 

Here in the West we believe that the power plants 
so far constructed should be condemned and settle- 
ment made with the corporations and after that Ni- 
agara River from Lake Erie to Ontario be converted 
into a public park for all time to come. Your articles 
published from time to time have been of great in- 
terest. Isn’t it possible to prepare some sort of data 
covering this clearly and place it before each senator 
and representative? E. K. Bia. 

Waverly, Ill., November 29, 1905. 

Lubricating the Underwater Surface of Ships, 
To the Editor of the Screntirio AMERICAN: 

I would like a little space in your paper to put a 
few thoughts before those who may have an oppor- 
tunity of testing them as to improvements in ships 
to make them get more quickly through the water. 
The friction between the sides of the ship and the sea 
must waste a great deal of power. The fish has a 
glutinous coating which I suppose lessens the clinging 
of the water to its surface. In many cases of friction 
the application of ball bearings reduces the power 
required otherwise to be used. An air bubble is a 
perfect sphere and if sufficient of them could be in- 
troduced at the lowest point upon the ship’s surface 
they would act as friction rollers until the surface was 
reached. 

It would be possible to use a pipe passing down 
the bow and along the keel, perforated with many 
holes, and supplied by a force pump with air. Ags the 
air escapes it will rise against the skin of the ship 
and follow to the surface, acting theoretically as 
friction rollers, 

Or if a jet of kerosene oil was thus distributed it 
would kill the barnacles and growths that soon adhere 
to the iron, and make a coating that would answer 
for the fish’s coat of slime. Two or three times a day 
would keep the surface oiled. D. B, 

December 8, 1905, 

A Panama Canal With Locks, 
To the Editor of the Scienrivic AMERICAN: 

As another solution to the Panama Canal problem, 
I would suggest the following: First, build a lock 
canal; the locks to bé built of steel, somewhat on the 
plan of a floating drydock, but having gates at each 
end. The under part of the locks to be caissons, such 
as used in bridge pier building. Thus, by using the 
well-known process of compressed air and undermin- 
ing, the locks could be gradually sunk to sea level. 
Dredging could be carried on in all the different levels 
at the same time without interfering with traffic pass- 
ing through the canal, the locks being removed .as the 
different levels attain the desired depth. I should 
think locks 700 feet in length, 80 feet wide, and 66 
feet in depth over the sill would accommodate the 
largest vessels that would probably pass through the 
canal before the sea-level depth was attained. I 
do not think such locks would be as expensive to 
construct as masonry ones would be, and after the 
completion of the canal they could be rebuilt into 
floating drydocks, or the material in them disposed of 
for other uses, thus saving a considérable expense. 

By this plan, a lock canal could be. built probabil 
much quicker than by using masonry or concrete 
locks, and by the use of powerful dredges, its. transi- 
tion to a sea-level one would be a matter of both less 
time and expense than by some others proposed. _ 

Indiana, Pa., November 25, 1906, Bowaap Rows, 
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THE TURBINES OF THE “ CARMANIA.” 

The triplescrew turbine-driven steamship “Car- 
mania,” of the Cunard Line, which has recently com- 
pleted ite maiden voyage to New York, is a sister 
ship to the “Caronia,” and identical with her in 
everything outside of the engine room. As we de- 
scribed the “Caronia” fully in our issue of March 11, 
1905, when we gave illustrations of the passenger ac- 
commodation of the vessel, it will be sufficient for our 
present purpose to recapitulate briefly the leading 
dimensions and capacity of the new turbine liner. 

The “Carmania,” like the “Caronia,” was built on 
the Clyde by Messrs. John Brown & Co., a firm which 


as long ago as 1867 built the “Russia,” the first of the 
screw-propelled Cunarders to sail to the port of New 
York. The same firm has in hand one of the two 25- 
knot, 43,000-ton liners which are being built by the 
same company and will be placed in service early in 
1907. The dimensions of the “Carmania” are as fol- 
lows: Length on deck, 672 feet 6 inches; beam, 72 
feet 6 inches; molded depth, 52 feet; depth from 
keel to roof of navigating bridge, 90 feet; depth from 


keel to top of funnel, 144 feet; depth from keel to top 
With full load the great ship draws 
displaces 30,918 tons. She 
accommodates 300 first-class, 326 second-class, 1,000 
third-class, and 1,000 steerage passengers. Add to 
this a complement of officers, engineers, and crew of 
710, and we get a total of 3,336 souls that can be 
housed, fed, and comfortably transported. This is 
the population of many a thriving and well-equipped 
city in the United States that calls itself populous. In 
spite of the great displacement of these ships, they 
have a coefficient of fineness of less than 0.7. In the 
25-knot ships the coefficient will be 


of masts, 205 feet. 
33 feet 3% inches and 
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to 32,436 square feet in the “Carmania,” while the ca- 
pacity of the centrifugal pumps is increased 100 per 
cent. 

The turbine machinery consists of three turbines, 
one to each propeller shaft. The high-pressure turbine 
is in the center, with a low'pressure turbine on each 
side of it. Adjoining each low-pressure turbine is a 
surface condenser. The high-pressure turbine is about 
8 feet in diameter, and the low-pressure turbines are 
about 14 feet in diameter. The turbine blades, of 
which there are 2,115,000, vary in length from 2 to 
10 inches. At the forward end of the low-pressure 
turbines, on the same shaft and within the same cas- 
ing, are two turbines, or turbine rotors, for driving the 
ship astern. The total length of the comlined ahead 
and astern turbines and their common casing is 36 feet. 

From this description it will be seen that the turbine 
machinery of the “Carmania” is built on an imposing 
scale. In fact, the first impression, as one enters the 
engine room, is that he is facing three steam boilers, 
covered with Russia iron casing. As a matter of fact, 
the turbine equipment, with its necessarily large num- 
ber of pumps and auxiliaries, occupies not much less 
space than the reciprocating engines of the “Carfonia.” 
The weight of each of the low-pressure turbines in the 
“Carmania” is 340 tons. The casings of the turbines 
are split longitudinally, and in order to lift the upper 
half for inspection, it has been necessary to install 
special lifting gear, which consists of a pair of mas- 
sive crossheads, one at each end of the casing, to each 
of which is attached a heavy vertica! screw, and worm- 
wheels and gear driven by an 18-horse-power motor. 
The total weight of the upper half of the low-pressure 
turbine casing is 98 tons, and of the high-pressure cas- 
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place. We may mention in conclusion that should the 
“Carmania” be taken up by the British navy ag an 
auxilfary cruiser, she would carry twelve quic 
guns of large caliber. Moreover, two sets of 
gear are provided, one for ordinary navigation, and a 
duplicate set placed below the waterline, in agreement 
with Admiralty specifications. 
The Effect of Colored Light on Grain, 

According to the experiments which have been re 
cently made in France by J. Dumont, the different 
rays of the spectrum have a variable effect in the 
amount oi nitrogen which is produced in the grains of 
plants, and this effect is strongly marked. Since the 
researches of Laurent, Marchal, and others, we are 
aware that light is necessary for the formation of ag} 
buminoids in the case of plants and the most refrangi- 
ble rays are the most active in this respect. To show 
this action more clearly M. Dumont wished to obserye 
the growing plants during the whole period of forma. 
tion of the grains, after the flowefing. He operates 
upon wheat which is cultivated in the vegetation boxes 
of the Grignon experimental farm. The plants grew 
under the best conditions, and were of regular growth 
at the beginning of the tests. As soon as thé fecunda 
tion was accomplished he placed a series of box frames 
about the plants. The sides and the tops of the boxes 
were provided with colored glass. Means were pro 
vided for giving a good ventilation to the plants and 
prevent overheating. The surface of ground covered 
was about 800 square inches. Every week a number 
of heads were taken out so as to see the development. 
The wheat ripened normally in all cases, but it wag 
found that the different colored glasses had a marked 
effect upon the composition of the 
grains, and the percentage of nitro 








not very much over 0.5. 

The sister ship “Caronia’” was com- 
menced and completed within the re- 
markably short time of nineteen and 
one-half months; the “Carmania,” be- 
cause of the novel conditions intro- 
duced by the installation of the tur- 
bine, took slightly longer. She was 
begun February 29, 1904, and launch- 
ed February 21, 1905. In the con- 
struction of the “Carmania” 12,000 
tons of steel and 1,800,000 rivets were 
required. Many of the plates are 1\ 
ineh thick, 32 feet Iong, and 5% feet 
in width. The keel plate is 5 feet 
deep and over T inch “in” thickness, 
and in the framing each fifth frame, 
in the machinery and boiler compart- 
ment, and each sixth frame forward 
and aft, is of web section, built up of 
\%-inch plates 30 inches in depth. 
The shell plating, for the most pari, 
is 1 inch in thickness. The passenger 
accommodation is identical with that 
of the “Caronia,” which has already 
been fully described in this- journal. 

Interest in the “Carmania” cen- 
ters, of course, in her engine room; 





gen and albumen which they con- 
tained. The colored glasses used were 
as follows: Blue, black (dark bis- 
tre), red, green, besides the free 
plants used as a check upon the re 
sults. The percentages of nitrogen 
in the grains corresponding to the 
above glasses are 2.13, 2.54, 1.91, 2.74, 
2.08. For the albumen we have 13.31, 
15.87, 11.94, 17.12, 13.00. The free 
plants given in the last figures show 
a normal constitution, while the dif- 
ferences are striking for the colored 
glasses. The the 
“Wiehest _—— -nitr eee 
excess of 66 per cent, then come the 
black, the blue and the red. These 
results show that the radiations 
which have the greatest effect upon 
the presence of the albuminoids in 
the wheat grain are those which act 
the least upon the chlorophylian 
function. All the tests were made 
with the same variety of wheat (Ja 
phet wheat) and under identical con- 
ditions of soil and fertilizer, so that 
the results appear to be certain. We 











for although the Allan Line steam- 
ships “Virginian” and “Victorian” 
have been running now for many 
months with turbine engines, the lat- 
ter.are small compared with those of the new ships, 
being of about 10,000 horse-power, whereas those of the 
“Carmania” on the trial trip developed nearly 25,000 
horse-power. The great size of the turbines, and the 
necessity of familiarizing the staff with their con- 
struction and operation, led the builders to make a 
set of three screw marine turbines of 8,000 horse- 
power. A shop was set apart as an experimental 
station, in which the turbines were erected together 
with a full equipment of condensers and auxiliary 
machinery. The turbines were coupled to dynamos 
whose efficiency had been accurately determined, and 
thus it was possible, during the many months that the 
plant was under test, to gather a large amount of most 


valuable turbine data Experiments were @iso car- 
ried out to determine the best form of stiff€ning for 
the big turbine casings, to prevent distortion due to 
high-temperature steam. The result of the careful ex- 


perimental investigation was shown in the very suc- 
cessful maiden trip to this port, on which the “Car- 
mania” had to contend with extremely heavy gales 
for practically the whole voyage. As compared with 
the reciprocating engines of the “Caronia,” it is found 
that there is a saving of weight in the turbines of about 
five per cent. This is very much less than has been 
popularly supposed, although engineers have well un- 
derstood that the saving would not in the larger tur- 
bines reach a very high figure. In the “Caronia” the 


boiler pressure is 210 pounds, in the “Carmania” it is 
195 pounds per square inch. Steam pressure at the 
engines is 200 pounds in the reciprocating engine, and 
150 pounds in the turbines. To insure the full ad- 
vantages in economy of the turbine, it is necessary to 
have a very high vacuum; and hence the 27,030 square 
feet of condensing surface in the “Caronia” is increased 


Trial Speed, 0.5 knots. Displacement, 30,918 tons on 33 feet 3 inches draft. 
THE NEW TRIPLE-SCREW, TURBINE LINER “CARMANIA.” 


ing 45 tons. The starting platform is located at the for- 
ward end of the engine room, at about the level of the 
top of the turbine casings. The main throttle valve, 
which serves all three turbines, is shown in our illus- 
tration in the front of the platform, and in the cen- 
ter are shown two of the three sets of controlling 
levers, the center one being for the high-pressure tur- 
bine, and the two outer sets for the low-pressure tur- 
bines. High-pressure steam is admitted to the forward 
end of the high-pressure turbine and exhausts at the 
after end, from which it is led back into the forward 
end of the low-pressure turbine, and after passing 
through the blades, exhausts at their after end into the 
two condensers. The two go-astern turbines at the 
after end of the low pressures run normally in vacuo; 
and do no work. When running astern they are fed 
live steam direct from the main throttle. 

Each of the three propellers is three-bladed, the 
blades being of the coarse pitch and large area which 
have been found best adapted for turbine service. They 
are only 14 feet in diameter, or say about 63 per cent 
of the diameter of the propellers of the “Caronia.” 
They are driven at an average speed of 180 revolu- 
tions to the minute, which is by far the lowest pro- 
peller speed yet attempted with turbine engines. Ex- 
cept for their larger size, as described above, the con- 
densers are of the ordinary cylindrical type. They 
are fitted with double-cylinder dry-air pumps, with a 
view to obtaining the fullest possible vacuum. 

Governors are fitted to each of the turbines, and they 
are so adjusted that any increase beyond ten per cent 
in the revolutions of any of the turbines shuts off the 
steam until the revolutions fall to the normal speed. 
There is also an emergency governor provided, which 


. entirely stops the turbines should any racing take 


must not omit to state that all the 
grains were found to be formed as 
usual and their germinating power 
was not affected. Upon 100 plants, 
there were 92 germinations with the free plants, 94 
with the black glass, 97 for the red and 99 for the blue 
and green. The author proposes to make further re 
searches upon other plants. 

Watt did not, of course, invent the steam engine, but 
he improved it so greatly as to become practically the 
father of modern steam engineering. He devised the 
separate condenser, the jacketing of the cylinder, the 
admission of steam to each side of the piston alter- 
nately, the steam-engine indicator, the ball governor, 
the poppet valve with beveled seat, the throttle valve, 
cross-heads and guides, the coupling of two engines to- 
gether, and the water gage. He also suggested cut-off 
at quarter stroke as being the most economical. He 
found the steam engine of small power and limited use 
fulness owing to its disproportionate size and extra- 
ordinary consumption of fuel. He left it a complete 
machine, fit to be a potent element in the industrial 
development of the world. 

This is the epitaph on Watt’s monument in West 
minster Abbey: 

“Not to perpetuate a name, which must endure while 
the peaceful arts flourish, but to show that mankind 
have learnt to honor those who best deserve their 
gratitude, the king, his ministers, and many of the 
nobles and commoners of the realm raised this monu- 
ment to James Watt, who, directing the force of an 
original genius, early exercised in philosophic research, 
to the improvement of the steam engine, enlarged the 
resources of his country, increased the power of man, 
and rose to an eminent place ajaong the most illus 
trious followers of science and the real benefactors of 
the world. Born at Greenock, MICCXXXVI. Died at 
Heathfield, in Staffordshire, MDCCUXIX.” 
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Starting-Platform Showing Main Throttle and Turbine Diagram Showing Arrangement of Turbines and 
Control Levers. Condensers, 














View Looking Forward, Showing After End of Turbinés, With Starboard Turbine 14-inch Shaft to the Right. 


























Forward End of Starboard Low-Pressure Turbine Showing Cross-Head and Guides High-Pressure Propeller Shaft and After Face of High-Pressure 
for Lifting the Casing. and Port Low-Pressure Turbine. 
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SINGLE AND MULTIPLE ANIMALS. 
BY J. CARTER BEARD. 

It is quite natural for persons who have given no 
special thought to the subject to believe that it is im- 
possible to breathe without lungs, feel without nerves, 
move without muscles, distinguish light from darkness 
without eyes, manifest any intelligence without a 
brain, eat without a mouth, and digest food without a 
stomach, and yet by far the greatest number of ani- 
mals do all these things, besides producing young, quite 
as unfailingly as we ourselves do. 

These unicellular organisms exist 
independent units of life in water, in blood, and in the 
intestines of animals 

Their number is indeed so enormously great, 
their increase so rapid in sea water, that modern sci- 
entific writers upon the subject say that the basis of 
all life in the modern ocean is the micro-organisms of 
the surface. Modern microscopical research has shown 
that the onecelled plants and the one-celled organisms 
that feed upon them are so abundant and prolific, that 
they meet all demands and supply the food of all crea- 
tures that are used for food by all the larger forms of 


as separate and 


and 
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in a pool among the rocks. These bodies, one of 
which may be seen in Fig. 6, are furnished with two 
projections. Through one of these necks the sea squirt, 
as it is called, takes in water that after it has passed 
through the meshes lining the interior of the body, 
which strain out the minute creatures contained, is 
ejected from the other tube. The promptness with 
which these sack-like creatures spurt out the water 
inside of them, when they are touched, has given them 
their name of sea squirt. 

Simple in structure and low in the scale of ani- 
mated existence as sea squirts, or ascidians, appear to 
be, they are placed by systematie naturalists among 
the vertebrata, and have even a still lower tribe of 
creatures interposed between them and the inverte- 
brates. As first observed by Kovalevsky in 1866, a 
number of species of this class of animals start out 
with a promise of reaching a point high in the ranks 
of living creatures, but afterward turn about and de- 
generate into an adult condition displaying very little, 
if any, resemblance to the vertebrates among which 
they began life. 

The young sea squirt is not unlike the tadpole of a 
frog Fig. 5 in the illustration) being when it 
leaves the egg provided with a sort of backbone of 
gristle called a notochord, and above this a spinal 
cord, and possessing at the forward end of the bulb- 


(see 
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in turn does the same, until a large colony is formed, 
consisting of sea squirts fixed upon bases or roots com. 
mon to the whole group. ’ : 

Attached to large stones or seaweed are often to be 
found translucent, jelly-like masses, investing what- 
ever surrounds them with a glairy coat of various 
hues of orange, yellow, blue, purple, green, or gray,’ 
These things are as inert as are sponges, requiring a 
strong magnifying power to detect’ the currents of 
water that play about minute apertures in their sur- 
faces; they belong to the group called compound sea 
squirts, in which the integument or skin, while com- 
mon to all of the colony, is fused and united into a 
featureless envelope, inside of which are imbedded q 
number of sea squirts snuggled together about a cavity, 
into which the various ducts of their bodies open. 
If in our examination of one of these masses of gelatin- 
ous matter we cut it up, we find that the apparently 
single animal is really a commonwealth of individuals 
bound together by indissoluble and vital ties. Each 
of the starlike markings that appear is a family, each 
group of stars a community. Individuais are linked 
together into clusters, clusters are combined into sys- 
tems. Each individual has its own life interests, but 
also must share in the operations which relate to the 
interests and well-being of the mass. Anatomical in- 
vestigation alone can show us the wonderful inter-re- 
lation and the complexity of organism 
exhibited by these compound ascid- 





marine animals. The most completely representative 
form of the unicellular type is Amoeba, a sort of a 
Diogenes among animals, that dispenses with every 
means possessed by other living creatures for per- 
forming the processes necessary for 
the life of an animal. Not only is this 
minute drop of that infinitely complex 
substance called protoplasm without 
parts or organs, but it has not even 
any proper shape, being continually 


changing its contour, and in the sim- 
plest varieties lacks what every other 
living product of nature possesses, 
some kind of a firmer external sur- 
face, crust, hide, or shell, as a protec- 
tion from externa! injuries, so that it 
eats by pushing its semi-liquid sub- 
stance against its food and immers- 
ing it in its body, and moves forward 
by protruding part or parts of itself 
and flowing into them 

It avoids obstacles and shuns strong 
lights in its progress, as if it had the 
use of eyes; it responds unmistakably 
to chemica! or to mechanical stimula 
tion, by means of which ite movements 
may be checked or changed; in all of 
which it shows irritability, which is 
an unmistakable evidence of some sort 
of sensation. 

Last, though by no means least, it 
absorbs oxygen and gives out carbon 
monoxide, which is, of course, nothing 
else but breathing. 

But while such a large proportion of 
unleellular organisms live free and in- 
dependent lives, others’ exist as com- 
ponent elements of higher unities, and 
as such constitute the multicellular 
and more complex plants and anjmals. 
In these the many-sidedness of func- 
tion is lost, or at any rate in abeyance, 
and that in exact proportion to their 
degree of subordination. Certain 
sorts predominate in contractility, 
others in irritability, others in secre- 








ians. A figure showing the regular 
forms often assumed by the animals 
in their grouping may be seen at Nos. 
2 and 3 in the illustration. The most 
remarkable of the ascidians or sea 
squirts is without doubt the Salpa. 
These pelagic animals are as trang 
parent as glass. Their structure and 
their life history are complicated. In 
' the latter there is an alternation of 
generations. There are asexual forms 
or “nurses,” from which there grows 
out a long ventral stolon or cord. This 
stolon is segmented into a chain of 
sexual buds, and the whole chain set 
free moves as one animal. (See Fig. 
7 in the illustration.) As the in; 
dividuals become mature they separ: 
ate from eath other, and we have the 
extraordinary spectacle of a compound 
organism breaking up into separate 
individuals. Each of these polyps 
produces an ovum, which after ferti- 
lization develops into an embryo and 
into an asexual form. 
—_———__oo—_—_—_- 
A Curious Industry. 

Very often while the busy world is 
tearing along seeking fortunes in wide 
and well-known fields, hidden away 
quietly there is some modest little in- 
dustry going along and bringing in 
a nice little sum to the sharp mind 
that has known how to seek wealth 
in untrodden or little-known paths. 
Among such out-of-the-way enter- 
prises we may mention a curious ag- 
ricultural industry which is being 
profitably carried on at Varedales, near 
Meaux, France. It consists in the 











tion, others again in storage, and so 
on. Thence arise muscle cells, nerve 
cells, glandular cells, fat cells, and the 
like. 

But while this building up of ani- 
mals, from living cells has long com- 
manded the study and the investiga- 
tion of our greatest and most profound students of 
physiology, the development of composite animals from 
those so built up, compound aggregates of complex 
creatures, has not, the writer believes, received as a 
general subject any adequate attention from men of 
science. 

The habits of certain social insects, ants, bees, and 


termites, tend to so intimate a relation of the members 
of one hill or hive as to suggest an organic whole 
governed by one intelligence or instinct, and composed 


of parte each of which is in turn made up of smaller 
units, and each of which has its special office to fulfill. 
Both bees and certain species of ants have the habit 
of temporarily clinging together in masses, forming 
one body of all the members of the community. The 
Suaba ant of South America collects in large globular 
masses when overtaken by a flood of water, and floats 
upon the surface. Belt tells us that he has seen 
temporary nests of this ant formed entirely of mem- 
bers of the community, in which were galleries and 
chambers where were sheltered the young and their 
attendants. 

In examining the pebbles, seaweed, and other flotsam 
and ‘etsam left by the retreating tide, little globular 
bo@ies of a red or a yellow color may be often dis- 
cerned, fastened to some sub-aquatic object, perhaps 
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1. Typical hydroid, Monocaults pendula. 2. Compound ascidian, Botrtllus. 3. Compound ascidian, 
Amaructum. 4. Stalked ii Boltent 
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6. Mongul hattensis. 7. Chairiof Salpa, 





SINGLE AND MULTIPLE ANIMALS. 


ous-shaped body proper organs of hearing, sight, and 
so on, with a mouth, gill clefts, and a brain, and at 
the other a long tail with which to propel itself for- 
ward. If you happened to be unacquainted with its 
subsequent transformations, you might from its ap- 
pearance fancy that it must develop into some kind 
of a backboned animal, as highly organized at least as 
say a frog. Instead of doing this, however, a com- 
plete retrogression soon sets in. Projections furnished 
with sucking disks grow from its body, which fasten 
it permanently te the first support it encounters; 
both head and tail disappear together with notochord. 
spinal cord, brain, and it becomes the mere leathery 
bag known as a sea squirt. 7 

All sea squirts do not degenerate to such an extent, 
and even among those that do, a number of species 
exist during their whole lives as separate and dis- 
tinct individuals. Others, however, although they re- 
semble the solitary species in structure, are united 
as parts of a plant growing upon a stalk, as seen in 
Boltenia pedunculata” (Fig. 4).° Each individual has 
its own heart, respiratory system, and organs of nutri- 
tion, but is inseparably united. Following this in 
exhibiting a still closer inter-relation are the social 
sea squirts, in which the parent sends out a root-like 
process bearing upon its extremity an individual that 





5. Tadpole of sea squirt. 


manufacture of preserved _ sorrel, 
which is put up in tins or small casks. 
and exported to all parts of the world, 
for use as a culinary and table ac- 
cessory. This industry was started 
at Varedales in the year 1860, but it 
still remains practically unknown to 
the world at large. It requires a motive power of 
about 8 horse-power while a qwantity of steam (repre 
senting 17 horse-power) is also used for boiling and 
cooking purposes. As the water used must be ex- 
tremely pure, an artesian weil bas been sunk in the 
grounds of the factory, and yields a supply of the 
necessary medium which, like the immortal Bayard, is 
“sang reproche.” 

Sorrel can only be grown four years in succession 
upon the same land, which must then be put under 
other crops for about twelve years. Hence the land 
bought up for the purpose covers a superficial area of 
120 hectares (296 acres). When picked (for which 
sixty women are employed) the leaves are conveyed, 
as quickly as possible, to the factory; here they are 
carefully washed by mechanical means, and are then 
well cooked in specially-designed digesters or boilers. 
This interesting industry, which is by no means un- 
profitable; would well repay consideration, as there is 
plenty of room for a much larger trade to be done ia 
preserved sorrel—by no means an unpalatable table 
adjunct. 


-—- 
>. 


Two steam turbine sets of 10,000 horse-power each 
are being installed at a Rhenish-Westphalian power 
station, They are the largest in Europe, 
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IS THERE LIFE ON THE MOON? 

There was a time in the history of the earth when 
it had no satellite, when it was not the globe we 
know it now, but a great liquid planet incrusted by a 
shell some thirty-five miles in thickness. That time 
is separated from us by an interval which cannot be 
accurately determined, but which must be measured 
by millions of years at least. In those early days of 
its planetary career, the earth spun on its axis with a 
constantly-increasing swiftness that reduced the day 
to a few hours. When the period of revolution had 
finally dwindled to a bare three hours, a catastrophe 
occurred, one of the most fearful in all celestial his- 
tory. Such was the enormity of the centrifugal force 
of the earth, that five thousand million cubic miles 
of its mass were hurled off into space. In 
that cataclysm our moon was born. 
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appeared before his eyes, rising from a tortuous cleft 
known as Schroeter’s Valley. So minute have been 
Prof. Pickering’s observations that their accuracy can 
not be seriously called into question. 

Granting that a few of the moon’s craters are active, 
it follows that they must discharge something into 
space. That something, judged by our earthly vol- 
canoes, must be water and carbonic acid gas. Because 
the pressure on the moon’s surface is exceedingly low, 
and because the temperature during the long, cold 
lunar night is probably not far from 460 deg. F. below 
zero, water cannot possibly exist in the fluid state. 
Ice and snow are the only forms water can assume. 

Is there any evidence of snow and ice? Almost 
every crater is lined with white. The lofty peaks of 


511 


lichens thrive in our own Arctic regions, where the 
temperature rarely rises above the melting point of 
ice. Moreover, many bacteria resist the most intense 
cold that we can produce. It may be objected that in 
a single day vegetation cannot grow appreciably; but 
on the moon a day is equal to fifteen of our days, and 
may well be likened to a miniature season. 

The advances which have recently been made in 
selenography by Prof. Pickering show that although 
the moon is not a riotously luxurtant abode, it is any- 
thing but the lifeless orb commonly supposed. It may 
be desolate and ome; but . is not altogether dead. 
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The following translation of a communication on 
effuviology, or obtaining the photographic 
image by the electric effuvium (silent dis- 





Strange as its origin may be, the moon 
has still other peculiarities to offer. It is 
the largest of all planetary satellites, so 
large indeed that to the inhabitants of a 
neighboring world it must appear with the 
earth as a marvelously beautiful double 
planet. 

Because it is smaller in mass than the 
earth, the attraction of gravitation on the 
moon is considerably less than it is on the 
earth. If it were possible for one of us to 
journey to the moon and live there, we 
should find ourselves able to accomplish six 
times as much as we can on the earth. We 
could lift weights six times as heavy, run 
six times as fast, work six times as hard— 
all because the moon attracts bodies with 
but one-sixth the force of the earth. We 
could leap over barns with ease, and run a 
mile at express-train speed. 

Despite the chasm of 253,000 miles that 
separates us from the moon, we know more 
of the physical characteristics of the single 
pallid face which it ever turns toward us 
than we do of the Arctic regions, or of the 
heart of Africa. We have studied, mapped, 
and photographed the great dark plains which were 
once thought to be seas and were accordingly mis- 
called “maria;” the lofty mountain ranges that some- 
times tower 20,000 feet above the seas; and the vast, 
ennular craters that pit the moon's aged features. 

Although it once formed part of the earth, the moon 
is different from our globe in many respects. Charred 
by fires long since dead, honeycombed like a giant ball 
of slag, scarréd by terrific voleanié upheavals, fits tele- 
aspect is anything but cheerftil. Craters are 
not uncommon features of the earth; but on the moon 
their number and size are truly astonishing. At the 
lunar south pole these dead volcanoes are so close- 
ly packed together that to Galileo (the first man 
who ever saw the moon through a telescope) they 
seemed like the 
eyes of a pea- 
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mountain ranges are hooded in white. At the South 
Pole the white glare is almost blinding. What is this 
white sheen? 
wrinkled face, according to most astronomers—snow 


and ice, forming where it should form, according to. 


Prof. Pickering. The disappearance and reappear- 
ance of these white spots are admirably explained by 
this theory; for snow and ice would vaporize in the 
long lunar day—equal to fifteen of our days, and eon- 
geal again in white crystals as the sun set. 

It has been said that an earthly volcano vomits 
carbonic acid. Conceding that a lunar crater ejects 
water in the form of a vapor and carbonic acid gas, 
is there any reason why life, in its lowest forms at 
least, may not exist on the moon? Prof. Pickering be- 


Merely the natural color of the moon's ' 


charge), presented by the scientist Tomasi 
to the Académie des Sciences on March 22, 
1886, ten years before the publication of 
Roentgen’s memoir on the X-rays, may be 
read with interest by those who have not 
been familiar with the earlier researches: 

I have the honor to submit to the judg- 
ment of the academy the firat results of my 
researches on the method of obtaining by 
the sole action of the electric effluvium the 
effects realized by the employment of light 
in photography. 

To photograph objects without the con- 
currence of light, or more exactly to effluvio- 
graph them, I have employed the following 
arrangement: Two metallic brushes, ar- 
ranged parallel to each other, are connected 
with the battery of a Holtz machine, A 
gelatino-bromide plate of about the same 
height is placed perpendicularly to the 
brushes in such a way that the plane of the 
sensitive face embraces the berders of these 
brushes, or is very near them in both di- 
rections. When the current is established, 
a pose of a few minutes is sufficient. I have 
no need to record the fact that this opera- 
tion should be conducted in complete darkness. 
There is then nothing further to do than to develop. 
the image obtained and fix it by means of the ordi- 
nary processes. This experiment tends to prove that 
the effluvium produces the same. effects as the ultra- 
violet rays, that consequently there must be a bend 
between the two extreme parts of the spectrum, and 
that this bond consists of what I will call provisional, 
ly, “electric rays.” 

To assure myself that the electric discharge con- 
tains other rays than the actinic rays, | have made 
the following experiment. I placed on a@ gélatino-bro- 
mide plate a piece of paper impressed as a negative. 
Then I put the whole in a frame. It was enveloped 
in such a way that, after a certain exposure to the 











cock’s tail So 
large, indeed, are 
many of these 
craters. that a 
man_e standing 
within one of 
them would be 
unable to see the 
surrounding ram- 
parts, because 
they would lie 
below his _hori- 
zon. A diameter 
of ten, twenty, or 
even sixty miles 
is not infrequent- 
ly met with in a 
lunar crater 

Are these crat- 
ers all dead? 
Most astronomers 
believe so, but 
Prof. W. H. Pick- 
ering, of Harvard 
University, has 
recorded a num- 
ber of observa- 
tions that seem to point to the activity of a few of them 
at least. He relies chiefly on the fluctuations in size 
which have been observed in a comparatively small 
crater called Linné. On an old map one observer 
records Linné as.a crater of moderate size. A century 
later it is described as a small, round, brilliant spot. 
When modern instruments of precision were invented 
the crater was measured repeatedly, with decidedly 
surprising results. Once its diameter was four miles; 
then it grew to six miles; and now it has shrunk to 
three-quarters of a mile. If this volcano is extinct, 
how comes it that it changes its size so strangely? 
Still another proof of activity is found by Prof. Pick- 
ering in the eccentricities of a gigantic crater called 
Plato, and in dense clouds of white vapor which have 
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lieves that he has discovered traces of vegetation. 
There are variable spots on the moon, spots that 
darken after sunrise and gradually disappear toward 
sunset. They are not shadows, for they are most pro- 
nounced when the sun is high in the heavens. They 
appear quickly at the equator, and encroach on the 
higher latitudes after a few days have elapsed. They 
are never seen in the polar regions. It is in these 
variable spots that Prof. Pickering has discovered 
what he considers to be vegetation. Whether he is 
right or wrong, this much is certain: He has explain- 
ed with admirable simplicity a phenomenon that has 
long puzzled astronomers. To offset the objections 
that the temperature of the moon is too low to sup- 
port organic life, it may be answered that certain 


A GLIMPSE OF THE GREAT TELESCOPE. cal 


light, no. altera- 
tion was pro 
duced, I was 


then certain that 
the envelope was 
completely 
opaque; that is, 
that the prote¢- 
tion against lum- 
inous rays was 
absolute, 
Above the 
frames thus. efn- 
4, veloped, 1 pre 
\. duced a series of 
’ *~ silent electric dis- 
' charges, ef which 
the light eould 
not influence the 
sensitive plate 
more than day- 
light. Yet an 
action was pro 
duced, and the 





which the action 
of luminous rays would have given. It must there- 
fore be concluded that electric light contains, besides 
the actinie rays, that particular class of rays which 
I have denominated “electric rays,” and of which 1 
have demonstrated the existence. by making use of 
obscure discharges; that is to say, void of luminous 
rays. 


a al ht atl 


Under the ordinary conditions of service, priming 
is produced. by suspended matter, in the boiler. and 
without regard, to the ‘amount, of alkaline salts. ‘The 
loss of water and; heat. through. priming creates. 
danger, in, the holler trom peas ar 
of the water and detracts from the power and efficiency 
of the locomotive. 
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A PORTABLE WATER HEATER. 
A very simple portable water heater has recently 
been invented which is intended particularly for warm- 
ing the water in a bathtub or a basin. The heater is 


arranged in the form of a float which floats on the 
water and can thus be moved around to different parts 
of the tub as desired. Our illustration shows the de- 


vice heating a basinful of water. It consists of a 
copper shell or bow! fitted into a wooden ring. The 
latter affords sufficient buoyancy to float the device. 


A gas burner is supported on the float and consists of 
a pipe bent to project into the copper shell. The open 
end of this pipe terminates near the bottom of the 
bowl At its outer end the pipe is formed with a 
number of perforations which permit an inflow of 
air to increase the temperature of the flame. The 


quantity of air admitted is governed by a sleeve on 
the pipe, which may be moved to cover any desired 
number of holes. A flexible tube connects the burner 
with a gas fixture. The flame of the burner is di- 
rected against the bottom of the copper bowl, heating 
the thin shell to a high degree of temperature. To 
confine the heat within the bowl, several rings of 
coiled wire are placed within, as indicated in the 
engraving. These coils effect a great saving of heat, 





A PORTABLE WATER HEATER. 


so that the water surrounding the heater is raised to 
a high temperature at an economical consumption of 
gas. The vaiue of this device will be particularly 
felt in summer time when the cooking is done ordi- 
narily on a small gas stove instead of a coal range, 
and it is consequently difficult to obtain a supply of 
hot water. With this novel heater a basinful of hot 
water may be obtained in a few moments and at short 
notice enough can be heated for the bath. A patent 
on this improved heater has just been procured by 
Mr. Charles M. Daly, of 538 West 29th Street, New 
York city. 


A NOVEL SKETCHING DEVICE. 
In the accompanying engraving we illustrate an ex- 
cellent sketching device for the use of amateurs. Two 
forms of the invention are shown—one in which the 


drawing is made directly on the drawing surface, and 
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the other in which a pantographic attachment is used. 
The latter is shown in the upper illustration. The 
device consists of a drawing board which may be fast- 
ened to the edge of a table by means of a clamp. At- 
tached to the drawing board is a wire frame which, at 
its outer end, is bent into a ring to which the eye 
of the artist is applied. The pantographic device com- 
prises a horizontal fixed rod which carries a metal 
plate. The plate is free to move 

laterally on this rod. The upper and 

lower corners of the plate are- bent 

over to form bearings for a vertical 

rod. To the lower end of the vertical 

rod a pencil is attached and at the 

upper end a pointer is formed. The 

pointer and the pencil are thus given 

universal movement, and any outline 

traced by the former will be exactly 

followed by the latter. In order to 

make the pointer clearly visible to 

the eye, it is colored red or some other 

bright color. In use the artist rests his head against 
the eye frame, and looks through the eye piece at 
the object that is to be sketched, tracing its outline 
with the pointer as indicated by the dotted line in the 
illustration. This guides the movements of the pencil, 
causing the latter to reproduce on the drawing paper 
the image seen by the eye. The object may be drawn 
larger or smaller by moving it nearer to or further 
from the pointer. The second illustration shows the 
drawing board with the pantographic attachment re- 
moved. Secured to the upper end of the board is a 
piece of transparent fabric stretched tightly over a 
ring. In this instance the artist with his eye 
to the eye frame looks through the fabric at 
the object, and sketches directly on the fabric 
the image intercepted thereby. When complet- 
ed the drawing may be transferred to a paper 
surface, or may be retained on the fabric, which, 
owing to its texture, gives a soft, pleasing ef- 
fect. Mr. C. M. Daly, of 538 West 29th Street, 
New York, N. Y., is the inventor of this novel 
sketching apparatus. 

a 
Brief Notes Concerning Patents. 

A new enterprise now being launched in 
Texas, where it is said eight plants will be 
operated, is the manufacture of a new artificial 
fuel known as “carbonettes,” which is really a 
compressed mixture of lignite, such as is found 
in abundance through Texas, and some of the 
cheap by-products of petroleum. It is very hard and 
said to be smokeless, odorless, and dustless and to 
have a calorific value equal to coal from the anthracite 
fields. In cost it is said to represent a great econ- 
omy over coal, as it can be manufactured at and sold 
profitably at a price far below that of coal or wood. 
The principal of these plants will be established at 
Galveston, where it is expected to build up a large 
trade in supplying fuel for steamers. 

Tobacco smoking is such a common habit that any 
novel way of providing a simple, inexpensive, and ef- 
fective device, by which a cigar or cigarette may be 
quickly and conveniently lighted, is eagerly looked 
for. A recent invention has been patented, which 
may have some advantages. It is called a self-ignit- 
ing cigar. The pointed end of a match is inserted in 
the outer end of a cigar. The match head extends 
slightly beyond a paraffine coating applied to the end 
of the cigar. A narrow band of paper is also added, 
for the purpose of protecting the cigar end from dam- 
age when striking the match. This wrapper projects 
beyond the end, and forms a flange and receptacle to 
contain the tip of paraffine. To light the cigar the 
match head is struck upon some rough surface until 
it ignites. This starts the paraffine, which in burning 
ignites the end of the cigar. The burning outlasts 
the match head, and produces sufficient flame. It is 
a question whether the mechanical aid this device 
affords will be offset by the impregnation of the weed 
with odors of burnt paraffin, the paper wrapper, and 
match—a combined scent likely to be much stronger 
than that of the ordinary match or light now in use. 


SIMPLE MAIL-BOX DELIVERY DEVICE. 

The establishment of the rural free-delivery system 
has created a demand for some convenient method for 
transferring mail from the mail box to the house, and 
vice versa, because these mail boxes must be situated 
along the public highway, which is often some distance 
from the house. One of the most recent inventions 
along this line is shown in the accompanying engrav- 
ing. It consists in a mail box which is carried on a 
trolley wire, and may be moved along this wire to the 
roadside and back to the house, as desired. For pur- 
poses of illustration, only the two ends and an inter- 
mediate portion of the system are shown in the en- 
graving. At the roadside a pulley is mounted between 
two posts which are imbedded in the ground, and an 
endless belt passing about this pulley extends to a 





» point adjacent to the house, where it passes around 
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another pulley mounted between a similar pair of 
posts, The latter pulley is shown at the right in the 
engraving. A number of posts are set up along the 
belt line, and carried in brackets fastened to these 
posts are a number of guide pulleys, which support the 
belt. A stationary trolley wire is stretched from end 
to end of the system, and is also supported by brackets 
en the posts. Traveling on this trolley wire is a sim. 
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ple carrier, in which the mail box is placed. The car- 
rier is bent around the mail box and bolted to the 
endless belt, so that by turning the crank of the larger 
pulley, one can convey the mail in either direction 
along the trolley wire. Messrs. W. M. Shelton, C. B. 
Manning, and E. R. Cheney, of Gypsum, Kan., are the 
inventors of this improved mail-box delivery device, 
——_——— +2 _______. 
PULLING MACHINE FOR OIL WELLS. 

A patent has recently been granted to Messrs. Will- 
iam A. Worrell and Leslie Fish, of Van Buren, Ind., 
on an improved pulling machine for use in connection 
with the sinking and operation of oil wells. The prin- 
cipal objects of the invention are to provide a portable 
frame which can be readily taken from one well to 
another, with means for pulling and for lowering the 
rods and tubes and means also for simultaneously low- 
ering a tube and raising another in position to be 
lowered into the well. Our illustration shows a longi- 
tudinal section through the machine which has been 
raised to operative position. The main frame, A, 
carries a movable extension, B, which normally occu- 
pies the position shown in broken lines, but may be 
extended to lift long pipes by means of a rope passing 
over. the pulley, D. The latter is carried by the main 
frame and the screw eye to which the rope is attached 
is threaded into the extension beam. When raised, 
this beam is held by a bolt in the main frame, which 
engages a slot in the end of the beam. The machine 











PULLING MACHINE FOR OIL WELLS. 


is normally carried on wheels, G, but when in use is 
tipped up on end and supported by guy wires, as illus- 
trated. The pipe is raised by a rope passing over the 
pulley, C, and attached to the drum shaft at the lower 
end of the main frame. This shaft carries a brake 
wheel and two cable drums, EZ and F. A metal band 
is passed around the brake wheel and may be tight- 
ened by depressing a lever. The cables on the drums, 
E and F, are preferably wound in opposite directions, 
so that the unwinding of one will wind up the other. 
A team of horses is attached to one of the cables, so 
as to turn the drum shaft and draw out the pipe. 
When a coupling is reached, this is uncoupled and 
the pipe is lowered to the ground under control of the 
brake. A pawl on the main frame engages a ratchet 
on the drum shaft and prevents the pipe from falling 
back into the well in case any of the cables breaks 
while the pipe is being raised. 
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RECENTLY PATENTED INVENTIONS, 
Electrical Devices. 

COMPOSITE INSULATOR.—L, STEIN- 
peraer, New York, N. Y. Mr. Steinberger’s 
invention relates to insulators and admits of 
general use, but applies more particularly to 
a type of composite insulator in which there 
are a plurality of hoods detachably connected 
together. Further, it relates to means for 
thorough insulation of the parts supporting 
these hoods and of the wires or cables to be 
supported by the Insulator. 

ELECTRIC-LIGHT HANGER.—H. R. Berry, 
jreenville, Miss. This improvement refers to 
means intended for hanging incandescent lights. 
The object is to construct a hanger of that 
general character which in addition to being 
adjustable, extensible, and made to effectively 
support the light as adjusted by improved 
means is inexpensive to manufacture and as 
an article neat in appearance. 





Of Interest to Farmers. 

LIQUID-AGITATOR.—A. Goop, Claflin, Kan. 
The improvement of devices for agitating 
liquids for various purposes—such as mixing 
liquids, churning butter, ete., is the object of 
the inventor. It may also be used for aerating 
milk and other liquids. In operating upon 
some liquids the agitation required is quite 
great, while in others it is slight, and too 
great an agitation is objectionable. For this 
reason a relief-valve is used, and by means of 
it the pressure required for the particular 
liquid can be nicely adjusted. 

COTTON CUPPER OR SPACER.—J. W. 
GILLELAND, Athens, Ga. In this Instance the 
object is to provide a new and improved cotton 
cupper or spacer designed to cup or protect 
the stand during the operation of cultivating 
and spacing the plants by covering up and ar- 
ranged to leave the cotton-plants in a properly- 
cultivated state. The machine is very simple 
and durable in construction, and is not liable 
to get easily out of order. 

SICKLE-HOLDER.—J. Water, Yates Cen- 
ter, Kan. One purpose is to provide a device 
so constructed that the sickle-bar can be readily 
introduced, adjusted in the device and locked 
in adjusted position or removed therefrom, 
and further to provide a construction whereby 
the sickle-holder can be adjusted to any desired 
angle or to any bevel and can be vertically 
adjusted to accommodate it to any size of 
stone, and also moved forward and backward 
to impart the necessary movement to the knives 
over the grindstone. 

MUZZLE.—-F. M. Row.anp, Webbers Falls, 
Ind. Ter. The invention is an improvement in 
muzzles for horses and horned cattle, and par- 
ticularly in that class of muzzles which are 
composed of hinged sections that remain nor- 
mally closed, but are caused to open automati- 
cally when the anima! lowers his head, so as 
to cause certain portions of the muzzle to strike 
or press the ground, with the result that the 
animal may then graze without restraint. 





Of General Interest. 

A NAILLESS VEVICE FOR ATTACHING 
HORSESHOES.—J. D. W. Exuiorr, Toronto, 
Ontario, Canada. Referring to the article in 
our issue of December 2, introducing the above 
device to the notice of our readers, the in- 
ventors have drawn our attention to the fact 
that in the details contained in the article in 
question, we mention that the carrier is 
stamped out of % inch mild steel and leave 
the reader to conclude that the side bands 
and toe piece are left of that thickness. This 
is quite incorrect, the side bands, etc., being 
drawn out and fined down to give lightness 
and finish to the completed “carrier.” Any- 
one wishing to obtain further information on 
the subject of this nailless horseshoe is re- 
quested to note that such information can 
now only be obtained by applying to Mr. J. D. 
W. Elliott, care of The Union Bank of Canada, 
Wellington Street, Toronto, Canada, Mr. Gibb 
having been called away to England. 

BUTTON-CABINET.—-L. Srernavu, New York, 
N. Y. One of the purposes of this invention is 
to provide a cabinet adapted as a storage- 
receptacle for buttons of all descriptions, espe- 
cially collar and cuff buttons, the cabinet being 
also provided with a display-compartment hav- 
ing spring-clamps for individual buttons of a 
series of buttons. 

APPARATUS FOR FORMING CONCRETE 
WALLS.—C. E. Russet, Chicago, Il. The 
apparatus comprises parallel boards spaced 
apart a distance corresponding to thickness of 
wall. Cross-bolts pass transversely through 
the boards at points above their lower edges, 
and nuts applied thereto, the bolts holding the 
boards detachably connected and yet adapted 
for adjustment toward and from each other, 
the hollow core-box having inner side open and 
arranged in contact with one of the boards, 
and a device attached to the upper side of box 
and engaging a pin set in the upper edge 
of board whereby the box is supported de- 
tachably and adapted for lateral adjustment 
with the boards as required for walls of “if 
ferent thicknesses. 


TUBULAR WELL-PLUNGER.—E. R. Lock- 
woop, Pratt, Kan. This invention pertains to 
improvements in tubular well-plungers, and the 
object of the inventor is to provide a simple 
device in connection with a plunger for raising 
and holding the valve open to permit water 





to pass through the plunger when it is with- 
drawn from the well-tube. 

FLEXIBLE FABRIC AND PROCESS FOR 
MAKING SAME.—J. G. Jackson, New York, 
N. Y¥. This invention relates to the manufac- 
ture from silica, glass, or other fusible mater- 
{als similar thereto of fabrics possessing con- 
siderable flexibility. More particularly relates 
to a flexibie fabric suitable for use as substi- 
tute for solid glass and the like, and more es- 
pecially for use as an electrical insulating 
material somewhat analogous to sheet-mica. 
More particularly relates to the manner in 
which fusible material when heated is drawn 
out so as to form sheets or films so thin as to 
be quite flexible and in building these thin 
sheets or films so as to form a laminated 
fabric. 

JAR.—E. Hovaenton, Dalton, Ohio. In this 
instance the invention refers to jars of the 
kind used for containing butter and all kinds of 
goods usually shipped in jars, cans, or other 
analogous receptacles. It embraces quite a num- 
ber of improvements in construction, and re- 
lates especially to means for closing the jar 
and for enabling a bail to be readily attached 
thereto, whereby the jar may be easily han- 
dled. 

PIPE-BENDER.—S. M. Green and W. T. 
McFar.anp, New York, N. Y. The invention 
has reference to improvements in tools for 
bending pipe, the object being to provide a tool 
of this character having its head so shaped as 
to adapt the tool for bending pipe of different 
sizes without danger of kinking or flattening 
the same. 

BIRD-KILLING DEVICE.—J. A. Burer- 
scuMiItTtT, Lester Township, Iowa. The object 
of the Invention is to provide novel details of 
construction for a mechanical device which 
will stab and kill a bird that alights upon it, 
the device being adapted for dislodging the 
stricken bird and resetting its mechanism, so 
that it will kill a number of birds successively. 
It is intended for the destruction of crows, 
blackbirds, and sparrows, that commit depre- 
dations on fruit, garden stuff, and cereals. 

ARCH-FILE.—E. M. ANperson, New York, 
N. ¥. The invention relates to a means for 
filing loose leaves in book form, so that they 
may be conveniént for observation and removal 
whenever desired, the device constituting what 
is commonly known as an “arch-file,” owing 
to the employment of filing pins or rods of 
part-circular form. 

PIPE-TONGS.—H. R. Hitt, Caldwell, Ohio. 
This improvement pertains to pipe tongs or 
wrenches, and especially to such tongs as are 
used in oil regions for screwing and unscrewing 
sections of oil pipes or casings. The device is 
simple in construction and will operate to 
apply a powerful gripping force to the pipe 
when the lever of the tongs is used to produce 
the desired rotation of the pipe. 





Household Utilities. 

CURTAIN-POLE RING.—J. Kropmpr, New 
York, N. Y. The invention has reference to 
curtain-rings having anti-friction-rollers travel- 
Ing on the curtain pole; and the object of the 
invention is to provide a new and improved 
curtain-pole ring which is simple and strong, 
cheap to manufacture, and arranged to securely 
hold the bearings for the anti-friction-rollers 
in proper position on the ring. 

SHADE-BRACKET.—H. Kircunorer, Par- 
nassus, Pa. One purpose here is to provide a 
form of shade-bracket which can be secured 
to a window-casing at any convenient point be- 
tween the longitudinal edges of the side mem- 
bers of the casing whether the shade to be hung 
has a longer or shorter roller than required 
for the window, thus not only enabling the 
brackets to be used in connection with dif- 
ferent lengths of shade-rollers, but also en- 
abling the brackets to be attached to the 
firmest portions of a casing to which brackets 
have been previously many times applied. 

COMBINED HOLDER AND LOCKING DE- 
VICE FOR WINDOW-SASHES.—D. G. Frep- 
MAN, Canastota, N. Y. One object of the in- 
vention is to provide a device which may be 
set or adjusted to automatically engage and 
lock the sash to prevent either the lowering of 
the same after being raised or the raising 
thereof after being lowered, irrespective of the 
position originally occupied thereby. The de- 
vice is capable of being applied for use in con- 
nection with window-frames and sashes as 
ordinarily constructed. 

DUST-PAN ATTACHMENT FOR BROOMS. 
—L. B. Desparn, Pacific Grove, Cal. The aim 
of the inventor is to produce a dust-pan at- 
tachment for a broom which can be readily 
applied to the broom and which may be oper- 
ated readily to enable the dirt to be swept 
into the pan conveniently and without necessi- 
tating the sweeper to stoop closely over the 
dust-pan during the operation. 





Machines and Mechanical Devices. 

MINING-MACHINE.—W. H. Sexton, Sulll- 
van, Ind. This machine properly placed with 
respect to the face of the coal, the motor Is 
started, the clutches being in proper position 
to drive the carriage forward by means of the 
engagement of the gears and pinions, When 
the cut has been made to a sufficient depth, the 
machine is reversed by means of the clutches 
and the sliding frame is withdrawn and the 
machine is moved far enough to the side so 
that it will be in position for a second cutting. 


In providing active portion of chain-cutter with Wash. The invention pertains to improve- prominently displayed. On each side of the 





rollers afford firm support for the back of the 
cutter. 


APPARATUS FOR TESTING AND REGIS- 


TERING THE DEGREE OF INEQUALITY 
OF YARN, ETC.—B. Hurzoo, Eriach, Austria- 
Hungary. By means of this apparatus the de- 
gree of inequality of a cord—such as a thread, 
wire, or ribbon—or of a similarly-formed body 
may be measured and indicated, this indication 
being preferably registered by passing the cord 
between a relatively fixed surface and a mov- 
able surface, the movable surface being utilized 
to effect the measurement. The latter surface 
may be formed by a pendulum, which Is caused 
by the inequalities of the cord to make cor- 
responding movements and that can be uséd 
to produce the Indication or registration. 

ATTACHMENT FOR DREDGERS.—H. P. 
Francis, Oroville, Cal. Heretofore dredgers and 
especially those for taking sand from the sluices 
and depositing it upon the stacker ordinarily 
employed, have been supplied with sand-pumps 
which take sand and water from the sand-box 
directly to the tailing-pile. Water thus thrown 
on the pile washes the sand and gravel into 
the pond behind the boat and prevents proper 
piling up of material. These pumps are ex- 
pensive to run, and to keep in repair. This 
inventor’s purpose is to provide a device which 
wlll obviate the necessity for using these 
pumps. 

HAT-MAKING MACHINE.—M. A. Cumtna, 
New York, N. Y. The invention relates to hat- 
making hi and admits of ¢ 1 use, 
but relates especially to hat-making machines 
in which dies are employed for the purpose 
of forming bell-crown hats for ladies. By the 
means employed there is little or no probability 
of forming any creases, kinks, or folds in the 
hat material, as the same is fully expanded 
and not strained at any given point. 

FILTER-PRESS.—R. Pick, Buffalo, N. Y. 
The object of this invention which relates to 
improvements in devices for filtering under 
pressure sugar-cane or beet-juice or other 
liquids, is to provide a filter by means of 
which the liquid may be rapidly and thorough- 
ly filtered with a minimum quantity of water 
for washing and having high efficiency under 
comparatively low pressure, which permits the 
use of small pumps and a saving in the filter- 
cloth. 

CASTING-BOX FOR STEREOTYPES.—PF. 
Scureiner, Plainfield, N. J. The invention 
constitutes an improvement upon the device 
formerly patented by Mr. Schreiner in which 
he described a mold comprising a movable 
section-gage which enables plates of irregular 
dimensions to be cast in the same box. This 
invention provides a lifting device for the 
cover of such a casting box. Whatever be the 
width of the plate cast in the mold the lifting- 
bar will afford means for freeing the cover 
with facility, as the lifting-bar will always 
engage with the section-gage placed at any 
point. 

MUSIC-LEAF TURNBER.—R. C. GaLuinant, 
Ridgefield Park, N. J., and J, Dukarevicn, 
New York, N. Y. 
refers to improvements in devices for turning 
the leaves of bound music, the object being to 
provide a leaf-turner of simple and inexpensive 
construction and which may be conveniently 
operated by a musician without removing his 
hands from the instrument on which he may 
be playing. 








Prime Movers and Their Accessories, 
ROTARY ENGINE.—J. M. E.tsworrn, New 
York, N. Y¥. The invention relates particu- 
larly to a rotary engine intended to be operat- 
ed by steam or other elastic fluid, but by a 
change in the manner of operation the appar- 
atus may be employed as a pump or compressor. 
In its preferred embodiment the apparatus 
comprises one or more circular cylinders, in 
which operate pistons intended to move con- 
tinuously through the circular cylinder or cyl- 
inders around the common axis. These pistons 
are connected with the rotating element of the 
motor from which its power is taken, and co- 
acting with the cylinders are peculiar “means 
for controlling steam supply and distribution. 
Railways and Their Accessories, 
CAR-FENDER.—J. J. Hony, New York, N, 
Y. One purpose in this patent is to provide 


a fender capable of ready attachment to a| 


ear and in the construction of which com- 
plicated springs are aot 


buffer of nested ring members more or lesa 
yielding material, which wil) lighten the shock 
to a person or object struck, and also to pro- 
vide a downwardly-extending apron at the end 
of the car, which apron normally closely ap- 
proaches the road-bed and will remain in nor- 
mal position under ordinary conditions, but 
which will yield rearward under impact and in 
80 yielding will cause a scoop to drop and re- 
ceive and retain the body, 

RAIL-JOINT.—J, E. ALEXanpger, Covington, 
Va. 
side In a special form of one of the fish-plates 
which bas an elongated lug that is received. in 
a corresponding opening in the web of the 


rail; and a key that tapers longitudinally and | 
has a Gove-tail form in cross section, said key | 


portions of the fish-plates and a clamping chair jye nique, and 


In this case the invention ' 


employed, Another. 
is to provide a fender which Will include a’ 





for use in connection with electric or other 
power-driven street cars. Mr. Winans has pro- 
vided an extremely simple and efficient fender, 
one which can be instantly maniputated by~the 
motorman and one in which the necessity for 
swinging out of the way at the end of the line 
is done away with. It can be drawn 

under the platform of the car and housed to 
protect against the elements. 





Portaining to Recreation, 
FIRBARM.—-E. E. Repro, Glendale, Ore. 
The particular purpose here ig to improve upon 
the magazine-rifle to the extent that a small- 
sized frame usually adapted to receive a short 
cartridge is made to receive a much longer one 
by reason of the finger-lever having a peculiar 
pivotal support with reference to the frame, 
which imparts a much greater throw to the 
breech-bolt than heretofore, the trigger remain- 


also provided for preventing the bullet being 
battered, as when the pofnt Is marred it in- 
terferes with its accuracy in flight. 
EXERCISING APPARATUS.—C. ©. Purcy, 
Rochester, N. Y. This is an improved exercis- 
ing apparatus adapted for partial or complete 
suspension from any stable object having suffi- 
clent height and which will receive the hooks 


apparatus is well adapted for convenient and 
safe use to strengthen the muscles of the 
upper portions of the human body, and the ten- 
sion applied to the muscular system may be 
accurately graduated to sult the treatment 
appropriate fer a patient, permitting the sev- 
eral details of the apparatus to be adjusted ac- 


curately for such a purpose, 


ville, Wis. The object in this Invention is to 
and 


LOCKING DEVICE FOR 
F. Kaiser, Fresno, Cal. The invention has 
for its object to provide a locking device for 
bicycles or the Hke having novel 
tails of construction which afford 
means for preventing the rotation of 
front or rear wheel of a bicycle, 
render the bicycle useless as a vehicle until 
the device is unlocked with a suitable key. 

LAMP OR HEADLIGHT FOR VEHICLES. 
—E. C. Guissserqen, New York, N. ¥. One 
of the principal objects In this instance is 
provide means whereby the light-rays 
ing from the flame of the wick or bo 
the lamp or headlight may be caused to 
jected in the direction of travel of 
chine, whether In a straight course 
turning of corners or rounding of 
by lessening the danger of acciden 
bility to collisions. The invention 
‘especially to lamps or headlights for motor- 
vehicles, as automobiles and the Itke. 

SPEED-INDICATOR.—H. Anpnuews, Hollis, 
District of Alaska. This invention pertaing to 
improvements in devices for indicating the 
speed of bicycles, automobiles, racing-sulkies, 
and other vehicles, the object being to provide 


F 
Phe 


. 
1 


: 
: 


per hour and the number of minutes per mile. 

ADJUSTABLE SADDLE FOR HARNESS.— 
P. Y. Mruiar, Hermanville, Miss. As the con- 
tours of the backs of working animals vary, 


it is essential for the proper engagement 
the harness-saddie that it 


which afford an adjustable saddle, simple; prac- 
and adjusted ‘ autpmatically. 


WAGON-HOUND.—J. R. Davivso! 
Cc. Keuiy, Monticello, Ga. It 


lates to automobiles, bicycles, 
vehicles having wheels with 


et 
it 


. 





The novel features of this invention re-| 


matic tires, is to provide an improved 
overshoe for vehicle-wheels, tc increase 
traction power without impairing the 


fg 


‘bility of the tires, to prevent undue wear 


the tire and puncturing thereof, if pnew 
and to prevent the wheels from skidding 
slipping on wet or slilypery roadways, 


Destgus. 
DESIGN FOR A DISPLAY-CARD.C. J. 
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engaging between undercuts in the opposing srprwav, New York, N. ¥: This very. attract- 


in which the rail is seated. 
CAR-FENDER.—W. G. Winans, Spokane, 





ses & scroll 


comprises ordered card at the central 
bottom portion of which a collar | is 
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tesselated panel for the purpose of holding 7 \ FARA } Tur Puysical, CONSTITUTION OF THE SUN graphical Sketch of the Lake Superior 
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¥ } By William Appleby. San Francisco, . 


Copies of any of these patents will 


for ten cents each 


Nore. 
be furnished by Munn & Co 
Please state the name of the petenteer, 
the invention, and date of this paper 





Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.— You 
will find inquiries for certain ciasses of articles 
numbered in consecutive order. If you mann 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing themformation. tu every case it is neces- 
eary to give: the number of see — ry 
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Marine iron Works. Chicago. Catalogue free 
lequiry Ne, 7500.—For manufacturers of 
giing machit ured for nailing shingles on a roof 


abit 





Por logging engines. J.8. Mandy, Newark, N. J 
Inquiry Ne. 7581. 


tnw India Gil stone. 


Wanted, information coucern 


‘UC, 3" Metai Polish. Indianapolis. Samples free 
Inquiry No. 7592.-Por 
crete and tron hitching poste 
line stand for drying clothes ou 


mpaperaesurere of t 
iving clothes 





Drying Machinery and Presses. Biles, Loulsviile. Ky 


Inquiry No. 74593. Yor manufacturers of char 
eoal burners for making charcoal out of reluse Wood 


Handle & Spoke Mehy. 
Chagrin Falls, O 
wiry Ne. 7504. 


eit fawn push brooms 





Ober Mfg. Co., W Bell +. 
For machines to make stavled 


Sawmill machinery and outfita manufactured by the 
Lane Mfg. Co.. Box 4, Montpelier, Vt. 
airy Ne. 7595..-for manufacturers of tubes 
a J and iron) and angie iron fur manufacturing bed 
steads. 
The celebrated “ Hornsvy-Akroyd” Patent Safety (i! 
Engine te built by the De La Vergne Machine Company. 
Foot of Kast 138th Street, New York. 


Inqoiry Ne. 7396.- For 
fence wire and other wire for export to 


manufacturers of steel 
Europe, 

write 
N.Y 


To bay, or having one to sell 
0 Mutual Life Building, Buffalo 
7597. 


ta, and culaneocus troub 


I sell patents. 
Chas. A. Soott 
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for high labrica 

WaANTED.—Purchaser for Monasite, Moiybdenite and 
Wolfram. Apply Monasite, Box 173, New York. 


tuquiry No. 750%. 
buckles 

WANTED. 
water well 
sive, P. O. Box 


uiry Ne. 
a. 





For manufactarers of wire 


device for 
Adhe 


Ideas regarding patentable 
paste or mucilage bottie. 


New York 
750998. 
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For manufacturing of metal 
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lie ta 

i have for sale the U. 8. and a)! foreign rights of new 
patent Improvements in Water Tube Types of Builers. 
Great economizer. J. M. Colman, Everett, Wash 

Peaviry Ne. 7600.—For manufacturers of auto 
matic Sannel which cioses when bottie is tull 

LATEST ADVERTISING. — High-grade Liustratine, De- 
steniieg, Prinecitig. “Catiowtes’s *pectairy. smirn Mo 
tion Pieture Adv. Co.. @) Panama Bidg., St. Louis, Mo 

nquiry Ne. 7601.—For manufacturers of metal 

evllapsiole tabes for putting up tooth paste. 

Mauafacturers of patent articles, dies, metal 
stamping, screw machine work, hardware speciaities, 
machinery tools and wood fibre products. Quadriga 
Manufacturing Company, 18 South Cana! st., Chicagy. 

Taquiry Ne. 7602.—For manufacturers of 
pipes ran by foot power aud pressure 

Absolute privacy for inventors and experimenting 
A well-equipped private laburatory can be rented on 
moderate terms from the Electrical Testing Labor 
atortes, 48 Kast Mtb &t.. New York. Write to-day 








Inquiry Neo. 7603. - For madeutocturers of gas ma 
ebines tor amall plants for making « 





WANTED. — loterest io flourishing manufacturing 
business ; of join with reliable party starting industry 
ef merit. Heferences of both must be satisfactory to 
each other. Every reply positively confidential. State 
nature of business. Address Flourishing, Box 773, N. Y 

fuquiry Ne. 7601.—Por 
suet as platinam, etc. 

WANTEL.—A man of expernence; capable of running 
a factory that is manufactaring heavy machinery 
Should have $%.000 to javest In the business which can 
be shown to be protitable. We don’t want the money 
without the man. The experienced man is the first 
essential, Address Heavy Machinery, Box 117, Station 
A, Hartford, Conn. 
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Notes '\s 
and Queries. 


TU CORRESPONDENTS 








Mints 


Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and net for publication 

aoswers should give 

number of 


References to former articles or 


date of paper and page or question 


Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
sume answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn 

Buyers wishing to purchase any article not adver 
tised in oor columns will be furnished with 


addresses of houses manufacturing or carrying 


the same 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration 


Scientific American Supplements referred to may be 


had at the office Price 10 cents each 
Books referred to promptly supplied on receipt of 
price 
Minerals sent for examination should be distirtetly 
marked or labeled 
(9857) R. D. F. ask Would you 
kindly answer these questions Why will a 
rainbow form a half-circle at sunset Why 
‘floes a rainbow usually show less than a half 
circle? Why would a bow form a complete 
cirele seen from a bailoon’ A. A line drawn 
through the center of the sun and the eye of 


the 


axis of the 


through the center of 


called the 


the observer passes 


rainbow This line is 


bow An angle is formed with this line, the 
vertex of the angle being at the eye At an 
angle of 40 degrees from this line in every 
direction violet may be seen, and at 42 de 
grees from this line red may be seen It 
should be obvious that all the points which 
are at the same angle from the axis will lie 
on the clreumference of a cirel The rain 


When 
will be in 


bow is for this circular are 
the 


the horizon 


reason a 
horizon, the 
and a half circle is 
half is below the horizon 
rainbow will be a half circle 
the heavens, the axis 
surface of the earth 
and the 
less than half 


sun is on the axis 
above th 
herlzon whose other 
At sunset 
If the 
line will go 
before it 
the rainbow 


then a 
high in 
below the 


sun Is 


part of 
a cirele 


reaches the horizon, 


seen will be 


If one is upon a mountain top, so that the axis 
extends far out above the horizon, more than 
half of the circle of the rainbow will be seen, 
and from a balloon it is possible to look 
down upon a cloud and see a circular rainbow 
or the whole of the bow Looking down upon 
the spray of Niagara Falls, one may see mor 


than half a circle of a rainbow formed b 
the sun's rays in the gorge below 

(9858) W. W. asks: What is the 
scientific explanation of the fact that if an 


egg is held between the hands and compressed 


along its longitudinal axis, it is almost in 





economy are illustrated and described 
THE Principat ProressioNaL PAPERS OF 
Dr. J. A. L. Waddell, Civil Engineer 
Edited by John Lyle Harrington, C E. 
New York: V. H. Hewes, 1905. 8vo.; 
pp. 991 
This valuable collection of papers, by one! 
of the foremost civil engineers of his day, rep- 
resents some of his best literary work during 
a Jengthy professional career. It is a fact 
well understood amopg the members of the 
| profession that mueli of the most valuable 
published engineering data of a practical kind 
appears in the form of papers that are read 
at the meetings of engineering societies, or in 


eapable of being crushed, while a pressure on 
a transverse axis readily accomplishes a con 
trary and expected result’ <A. The ends of an | 
egeshell are domes, and are filled with an In 


fitted 
and pressure 
direction of 
considerable 


liquid If domes are 
inte the soft palms of the 
applied to the shell in the 
it will require 


compressible these 
hands, 
evenly 
its longitudinal axis, 


| force to crush the shell The liquid contents 
prevent the shell from collapsing inward; the 
soft palm prevents it from bursting outward 
The part of the shell which is not covered by 
the hands is very nearly a cylinder, and al 
though it is thin it has considerable strength 


}if an 


to resist crushing 


(9859) A. E. S&S. Kindly 


can be 


asks: 
eireuit formed 
single 


electric doorbell 
with the 


tance of 


and a wire for a dis 


Also 


ground 
two blocks 


Cal.; The Whitaker & Ray Com 


1905. 8vo.; pp. 510. Price, $4.50. 

Mr. Appleby has a theory, and his theory, 
to use his own words, “has for its foundation 
one single act of nature, which is effected and 
completed by three laws These three laws 
are: Impregnation, Fermentation, and Con 
densation; all other effects being subordinate 
to these or natural consequences thereof.” 
From this it may be gleaned that the book 
does more credit to Mr. Appleby'’s vivid imag- 
ination than to his achievements as a scien- 


tist. 


LEHRBUCH 


Josef Rambousek. Vienna: A. 
leben’s Verlag, 1905. S8vo.; pp. 13 

The author's very practical book Is 
into two main parts, the first of which 

voted to industrial hygiene, and the 


tending to improve the 
this first 
discussion of ventilation o 


to Installations 


fare of laborers In division w 


an elaborate 


tories and workshops disposal of 

jur sustained by workmen due to 
regulation of temperature bad ill 
overstraining of the muscles, and evil 


ences in general In the second division ex 
cellent chapters will be found on 

men’s dwellings; hours of labor 

labor; proper food of the laborer, and 
proper care of the body, 


Smoke ABATEMENT. By William N 
son. Philadelphia: J. B. 
Company, 1965. S8vo.; pp 
illustrations. Price, $2. 

In the 


present volume the author 


deavored to give, as concisely as 


account of the smoke abatement 


and to indicate the means by which the 


combated The 
from 


nuisance may be 


tends that so far being a 


it is one that Is easily remediable 


removal of which adequate machinery ac 


exists given to the 
The 


appliances now on 


Three chapters are 
leading 
the 


abatement 


aspects of the subject 


the various 
the 


purposes of smoke 








the form of addresses delivered 


| schools Although many of thes 

appear in the printed proceedings of 

neering societies, there are others that 
secure even that much permanent record 
over, the proceedings are generally only 
found in the possession of those who 
members of the society at the time of 
eation, The information contained in 


sought for in vain in the current text books, 
and it possesses a value that can only be fully 
} appreciated when search has been made for it, 
| 


ady'se | 


the formula for the | 


solution of saltpeter used in destroying tree 
stumps by boring a hole and allowing the fluid | 
te remain all winter, and in the spring pour 

ing In kerosene and setting afire. A. An elee 

trie clrevit can be completed through the earth 
for any purpose. Make a good ground at each 
end of the line in water or moist earth, and 
the bell will ring as well as if a return wire 
is used. There Is no formula needed for using 
saltpeter on a tree stump tore deep holes 
in the stump, fill them with saltpeter and then 
with water, and plug the hole. This Is done 
at any time. After six months or longer open 
the hole, fill it with kerosene of], and set this 





on fire. The saltpeter causes the fire to smoul 


der In the wood 


(e860) R. R. 


following 


Will 


question in 


you 
physics for 


asks please 


wer the 


re What is the difference, if any, between 
moss” and “weight’? For instance, what is 
the difference between 10 pounds mass and 


10 kilogrammes 
The mass 


10 pounds weight; or between 
mass and 10 kilogrammes weight’ A 


of a body is determined by the quantity of 
matter the body contains. Any body has an 
invariable mass. The weight of a body ts not 
invariable but is affected by the force of 
gravity at the place of the body. The same 
mass, 10 pounds of lead, for example, will be 
the same all over the earth, but it will not 


customary to consider 
weight at a place 


unity At 


weigh the same. It is 
the unit of mass as the 
where the intensity of gravity ts 


Paris, France, the Intensity of gravity is 980.96 
em. The weight of a body at Paris is then 
980.96 times its mass. Mass is defined as 


welght divided by gravity; or weight at any 
place is its mass multiplied by gravity at that 
place, Gravity at Washington ig 980.10, 


| struction of 





kind 
after his 


that is 
graduation 


papers is of the 


engineer 


the standard 
considerations of this 


gather Mr 


often in 
tions. It 
led the editor to 
book form 

its contents that their 
that of the 
The work is beautifully 


vain, among 
was 
which 
and it is 


papers into 


say of range of 
is as wide as 


gifted author 


and is enriched with half-tones, line dra 
and an elaborate series of diagrams and 

tical tables Among other chapters m 
mentioned Notes on Railroad Drainage, 


Notes on Rallroading; four ch 
Engineering Education; a 
Standard System of 
Loads for Rallway Bridges the Ek 
lents for the Same; an excellent chapter 
viee to the intending Dridge engineer as 
best way to furnish himself, after 
with the experience to render 
competent consulting bridge 
and important chapters 
design 


(ieneral 
on Civil 
the Compromise 
and 


necessary 
engineer. ¢ 
lengthy 
discussion of the 


the most 
elaborate 


elevated railroads. 


WESTERN ORE 
Arthur Lakes. Denver, Col.: 
Kendrick Book and Stationery 
pany, 1905. 12mo.; pp. 415. 

$2.50 net. 
the 
author is a 
which the 
easier for 


GEOLOGY OF 


edition of a merit 
well-known 


book is 


This is second 
book The 
The clear 
will make it 
Every 





style in 
miners to 


x should have a 





prospec 


tration. 


Rarrer AND Brace Tastes. By H. J. Aur- 
lie. New York: Industrial Publica- 
tion Company. N. D. 18mo.; pp. 29. 

Mettiops or CHemicat ContTrot IN CANE 
Svear Facrorimes. By H. C. Prinsen 
Gierligs. Manchester, England: Nor- 


man Rodger, 1905. 8vo,; pp. 85. Price, 


$1.40, 


DER GEWERBE-HYGIENE. By Dr. 
divided 


second 


refuse; in 
linproper 
imination, 


working 
division of 


Lippincott 
6: §& 





movement, 
author 
necessary 
and for 
types of 


and 


to engineering 
addresses 


the engi 


gathered by 
Much of 


publica 
nature 


experience of 
printed, 


chapter on 


“quiva 


graduation, 


Deposits. 
Price, | 


geologist 
written 
understand 
copy. <A 
marked feature of the book is its copious Mus 


pary, 


Hart- 


is de 


» wel- 
e find 
f fac- 


influ 





the 


ichol- 


| 
has en : 


possible, an | 


smoke 


con 
evil, 


the 


tually 
legal 


market for 


fuel 





} 


never 
More 
to be 

were 
publi 
such 

the 
it is 





Waddell's 
sufficient to| 
subjects | 


their 


wings, 
statis 
ay be 
and 
apters 


Live 
of ad 


to the 


him a 
ine of 
is an 

cou 


By 


The 
Com- 


orious 





Cleveland: Penton Publishing Com- 


pany N. D. 8vo., pp. 2065. 
Tuer EXPERIMENTAL BACTERIAL TREATMENT 
oF Lonpon Sewace. Being an Ac- 


count of the Experiments Carried out 
by the London County Council be- 
tween the years 1892 and 1903. By 


Prof. Frank Clowes, D.Se. (Lond.), 
F.LC., Chemist to the Council, and 
A. C. Houston, M.B., D.Se. London: 
Printed by James Truscott & Son. 
8vo.; pp. 242. Price, $4 

MATTONI E PIeTRE DI SApBIA E CALceE. By 
E. Stoeffier. Milan: Ulrico Hoepli, 
1905. 32mo.; pp. 232. 

Conti © CaLcout Fatti. By Italo Gherst. 


Milan: 
pp. 191. 


Ulrico Hoepli, 1904. 32mo.; 





INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 
December 12, 1905 
AND BACH BEARING THAT DATB 


[see note at end of list about copies of these patents. | 


Accordion, R 
Acetylene 


Carbonari 


generator, W. Sinclair 








Acid and =e same, sulfo, G 
aliseber Saves 
Acid anhy drids, making organic, R. Som 
me ‘ : 
Adding machin a 
Adding machine, W 
Air compresse Ww 





Alarm and telephone system, G. Babcock. 
Annealing bex, M. Johnson ae 
Apparel hange d E. Nelson 

Apron, storm I. Gordon 





Automatic 
Automobile 
Automoiles, 


sprinkler, G. 1. Rockwood 
sanding device, A » Mone 
trussed frame for, B A 








Gramm ° ' S806, 708 
Axle and box, vehic le, S. D. Cox 807,110 
tag. B. Arkell 807,011 
Balt, artificial, 1. F ‘Kepler 806,898 
Baling press, G. D. Hayes 
Bed, folding, Cc. &. Wie 
Bed spring tightener, A. L. Barnum 
Beehive, J. F. Stills 
Belt guide, De Gree = “MeAlister 
Bin, E. J. Walker, aweere 
Binder, temporary, FE N: Wolf. - 

Binder, temporary or loose leaf, J. W 

Husing . » 806,974 

Boiler, J. Milne 806,002 


soiler furnace, A. Rahner 


Boilers, manhole for steam, C. T. Dain 
f 





Book, M. Davidson ai 

Book binder, J. W. Crowder 

Book, loose leaf, W. P. Pitt . 
Bottle closing device, G. W iberg Bee ae 
Bottle, non-refillable, Risse & So binski 
Sottle, non-refillable, J. : " 


Bottle, nen-refillalde, J. 
Bottle rack, milk test, 





Bottle rinser, H. G. Miller cep es 
tjottle stopper, Wildman & Treherne... 807.005 
Bottle stopper, G. Stanich ............ 807,330 
Bottle washing and sterilizing apparatus, 

0. Bick Lint Gude pneeee wkd sve 807 367 
Bottle washing machine, G. R. Lawrence... 806,984 


|} Bottles and like containers to prevent their 


being fraudulently reused, 


fastening 
for, J. J. Shuttleworth " 


807,134 


Bettling machine, automatic, J. Kee onan. 807,080 
Box. See Annealing box. 

s,s IE aac ed ccecacchseeds 807,418 
Brake, H. T. Lambert .......... 807,291 


Brake for velocipedes and other road ve 
hicles, T. Whitaker ............ 
Brake lever support, J. a Lightbody 
Brake shoe. J ». Gallagher 
Brick elevator, portable, F. A 


807, 409 


Bach 


Bridle front, J. Fisber aud Kalriin ep 
Stubble generator, soap, C. J. Paulson 
Bucket dumping apparatus, J *eterson 
Buckle, R. - eer are ages 
Buckle, L. Sanders ‘ ; nar 
Butting and polishing wheel, Jd mI 
Sweeney oa ‘ ' 
Building bleck, W. L. Phillips ; ; 
Building construction, fastening device for 
il in, E. G. Perrot ..... phis csi 
Bullet, rifle, J. BE. Bell . . 
Bunsen burner, B. J. Noyes 





Burglar alarm, K. Stastka .... 
Burial appliance, J. W. Shull 
Burners, combined oil and steam 
valve for. R. J. Mullin 
Butter cutter, W. H. Roussel . ee 
Butter. cutting machine, J. B M. YV 
Rottinger oon 


. os 506. 908 
regulating 
beseue'’s 806, 904 
807,130 
807,320 


Cabinet, clothes, J. M. Walker ........ 807,340 
Cables. step butten for ove rhead. J. G 
Wails os he Lee eer 
Cake hanger. H. I, Hardin de 806, 805 
Calcining furnace, G. . Jeppson ........ ROG, SOF 
Calking process, Tynan & Mostiller ; 807,407 
Can and bettle washing machine, W. A. 
ences mad asdde Wouicngs non secese 806,846 
Can and jar ‘attac yment, fruit, C. M 
CAG oo. 5 00. 6whGs 6900 sods ccecsoes 807 388 
Can heading and crimping machine, L. C. 
Sharp were Ff 
Candle tip mold, J. AS ERS 806,973 


ombined, J. H. 807,039 


like, 


Cane and stool, 
and the 





“Martin. 
N 


Car prea, J. 











Ames Seb ronedsiee 806,763, 806,862 
Car brake, N. P. Shue. adeand 806,849 
Car coupling. A. H. Re nshaw, ‘reissue . 12,420 
Car door guide, EB. T. Robinson.. .---» 807,319 
Car door lock and sealing device, combined, 

W. H. Deaver et al ° . 6,784 
Car fender, E. Campanari .. sae BOT, 152 
Car, railway, C. I OT Rr 


Car safety bridge. H. Aisop............... 


Aisop. . 
w. 











Car, semi-convertible H. Heulings, Jr 
Carbureter, O. Mill di ; 
Carbureter, J. B. Salo 





Carbureter, B. F. W alker . 

Carpet fastener, 8S. R Anderson. 807,232 

Cart, A. W. Ransome .. cssecne O08,sa0 

Carton making and sealing machine, R. Ei 
Sunderman... ery ee -+e+- 807,140 

Case. See Filing cane 


Casting apparatus, C. D. Grimes, et al. 807,072 
Castings, mold for making, C. D 
et al 


Cement, aging 





8. 
retry oe 807,024 
Portland, w. “oO. Emery 806, 7! 


Cement block and brick machine, T. F 
Shoemaker .. . japeas 
Cement mold, R. B. \ ‘oltrin 





J. d 


Centrifugal separator, Berrigan, 
R07 00: 


807,006 





Chair, B. McKeever, Jr. ...... win athee n 807 394 
Chair seat or back, G. B. & T. P. Mullen. 807,187 
Chair seat perforating araee ene, Cc. ‘ aes 
Lincoln... ? LE ae 807,205 
Chandeliers, guard attachme it “for. Jauser Pa 
Meyer ...... ; a . $07,173 
Chemical chart, “C. D. Poore 807,205 
Charn, W. ORR cide ton cd weeee 806,919 
Chate, J. W. Felmilee . 807,256 
Cigar piercer, C. Pintg .....-.+--++0+% 807,202 
Cigarette machines, cut-off controlling 
mechanism for continuous, EB, Zechernig 807,102 
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Cistern cut-off, G. 8. Staart.........-ee0+ 
Clan A A. Jirus .. o secs ecccccceeess 
Clase I fastener, Cc. BE. Smith 

Clevis, yielding draft, W. B Smith... 
Clip, Calder & Eustace ..........ceeee. 
Closet cennection A. Gutelius. . 

Clothes washer, E. M. Whittemore 

‘ 

‘ 

( 














controlling mechanism, C. A. Rich 
. Magnetic, G A. Damon.. ° 
mechanism fer coupling re statable 
rts, J Evans gudseaass 17,254, 
ce angle, fF D. Hildebrand ° ° 
Cock or valve, self-closing hose, R E 
Chapin 
ke ovens, apparatus for drawing, I. ¢ 
Kelly ‘ 5 
Colter attachment for plows, H A. Me 
Quillin 
Colter, plow, Abernathy & Hiett 
Commode seat, W. Moore . ‘ 
Concrete mixing machine, G. D. Scheiffler 
Concrete piles, method ‘of and means for 
forming, A. A. Raymond coes 
Condenser, J. F. Grace ........+.- 
Condenser, Davidson & Worden ... 
Condenser, F aiser ° ° 
Conveyer, J. H. Burns oe 
Conveying trough, P. C Patterson 
Cooking apparatus, Hquid, E. Shaw 
Cooling ! drying apparatus, Wegner & 
Rourdeau ° 
Cooling device, combination spiral screw 
Straus & Enge A ° 
Coop, brooder, O'Brien 
Copying guide, A. Smith. : . 
Corn shbeller feeder, P. H.: Helgerson 4 
Cort or curtain holder seppert, Wen 
delius & Mattsson . 
Cotton chopper, Sullivan & Porter 
Cotton picking spindle and wiper, spiral, 
G. N. Todd ° 
Coupling, 8S. 8S. Caskey 
Cultivator, F. Beasley 
Cultivator, W. Newby 
Cultivator shield, Hyde & Farlin ‘ 
Curtain and shade hanger, L. D. Burling 
ham . ‘ . oe 
Cut ont, fusible, G. Baehr 
Cutting device R. Britton es 
Cutting material into strips and blocks, 
machine for, A. G. Baker... ‘ 
Cutting tool, rotary, A. Tindel 
Damper regulator, W. A. Murray 
Dams, waste gate for, N. F. Ambursen.. 
Decarburizing, von Kugelgen & Seward 
Derrick, loading, C. 8S. Swift 
Desk device, handy, J. R. Day 
Discharge of flowing material, mechanism 


for controlling the, R. Harvey 

Display stand, G. A. Welch . 2 a 

Distilling retort, wood, J. T. " Denny cicoue a 

Door hanger, H. L. Ferris . os edosde css 

Door hanger, J. J. Tatum .. j vicbeond bea 

Door holder and buffer, combined, J. A. 
Ross m io caval he eel 

Door opening and clo saing device, K. Nishi- 
moto ° oe ee 

Door, vestibule, Beil & Pickles 

Dough cutter, A opland. 

Dough for the RR oe of pie crusts, appa- 
ratus for spreading, J. H. Burns . 

Dough molding machine, F. Streich 

Dough rolling apparatus, J. H. Burns...... 

Draft rigging, G Harvey 

Drawing board, L. Sommar ...........- 

Drill. See Grain drill 

Drill rod, J. von Gunten.......... os 

Drilling machine, portable, H. 8S. & C. E. 

Driving mechanism, 0. H Ne PGR. cx es0sa 

Driving mechanism variable speed, R. 
Stockbridge . 5 J o* 

Dust removing apparatus, Sere ENS for 
a enr ; 

Dye and aktne same, brown azo, T 
Kroeber . 

Dye and making same, green, C. Oswald, 
et a ° esece . ° P 

Dye and making same, red az Klinge- 
mann & Kalischer .......-2+-ssecseeee 





807, 
MUG, 
806,782 
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807, 
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807.2 
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7 eomtee Gan Exercising bag un W. G. Wood...... 
Days’ Trial memory. My capacity, et Fabric, De Laski & Thropp.........«.«se0. 178 
standing, y memory for ames, faces aod business | Fastening device, automatic, A. BR. Conte 807, 
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Fly trap, R. Gra 
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an Ice 
PPLE- 


Food cutter, H. 





Fruit elevator, 
Fuel formin 
tifictal, 



















Can ee onetty — ached to @ = 1 
range in ® ming es the . 
smoke, steam, grease, smell and Fumiguting composition o PGs. 
dampness from the kitchen up Furt RA ile AE nA RK 2 GAY |. 807,106 
ioe dnlamey. Made of lished 7 Fu hace, ¥ F Ngaged chsh 50 or ’ 
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se . use, percussion, wileon @ ONARO...-.eens 
Fuse, safety, OEP II SS 807 098 
14-INCH DRILL Galvanizin , 
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LPDEEEODEDEEESEDEEHNIUHHOHH HH HH EOS Seale ‘and. guide, PR skirt, BE. M. 
Scale, Weighing, “i.” G. abora¥21122..00°: 806,908 
Scoop, automatic weighing, A. L. Swank.. 807,334 4 
Scows, caer closing mechanism for, Hayes 5; 
3 & Cliford won anonceeaceceecensens 806,807 ‘ 
Teen. ndow screen. ; 
Screen, W. ae J Waip ebdceddsioceccdens ont. : 
me BIP. ce ncccecceserres ‘ 
Seal and tubular inlet for cans and other is the outgrowth of 
WIRELESS receptacles, H. A. Trecedale + ERPS 807,223 in scope and breadth of pr poteen ss, | is Am- 
The “ Telimoo” Complete Outfit, Sealing cap for vessels, J. M. Hicks....... 807,380 exican in point of view 
; Sealing vessels, means for, J. A. Hicks.... 807.168 “. a 
— Ls ip 4 Sovinn W. 8. Smith........- a +4 i It is Prearmns ay one ot 's best sg 
ti-page catalogue, | Seesaw, E. D. Smith ........--.sseeseeees ; peas 
Place. HM table, H. A. Vance......+++++ 807,099 
ELECTRO IMPORTING 00.. $2 Fork ser occ alae seibien, ‘broom, A. E Milier wceves 806,823 and Colby, and for its and recent 
Sewing machine. battoshele, 5, B, Allen.. Sous tion bears the verdict of the experts of the 
seat machine needle, slotted, 5. F. Rich- 908,840 day ' every — a held of ASN 
UCR I. RIMES POE RPO covets 
,» Richard & : 
SUBSTITUTES FOR (OAL ae g, machine, "orereeai vas meeygpetee 906,841 and achievement from earliest times to those 
Sat Seer, Bt Maret seeesereerees pose which we live, It deals with byes aoe aha +4 
Are described from the technical Satie mochinn, 3.0. Steen... 07.214, 907,404 persons want to kaow ; purely ‘matter and 
standpoint in the following Scientific was device, “diamond ore drill, ¢: oor.oet non-essentials hove Se things of but com- 
ace ss Cae eilnax ahs oes hig 48 < tive import told in beh t; i veally vital 
Amon PF : — --4 “machine tor” Gril bits, = En 807,128 questions, those bearing on American 
ee Sheet feeding machine, W Ww. Carter Rcaven ded 807,059 affair, fully 
. Ce) ee ee ° ~ 
Each Supplement named costs 10 cents || Meh fastening. 8. W. Duke............-,. 807,020 article, though written by one 
by mail: et, ageretes for making spherica * canes pomed upon by several experts in the 
COMMERCIAL USES OF PEAT. || sign, 7. R. Wiliwerscheid -..-: 807,343 it is submitted to the editorial staff 
SCIENTIFIC AMERICAN SUPPLEMENT 1834. Sign, MMuminated, L. BR. Paige. 807,198 and chief for its final scrutiny. The 
The article enumerates the en a ae and guide, metal, J. C Corcoran. =: Recoas assured of a uniform treatment and an 
bogs and states their financia ities aS han al , —a simple presentation 
GERMAN BRIQUETTING mncumnne, §| eee cern acts, Coser. 4 806, 963 ciated ty Oo wale 
BY HOA. Scumntiric || gxirt holding device, F. Mans 806,825 pony, 
usunecaat SUPPLEMENT 1411, A valu- || Sled, Kelley & Erskine 806,814 pape: a 
able economic report. — all om, sou barreled, J. Carter ee on os and a study 
A NEW ELECTRICAL PROCESS e anger, 8. -- 9088 a. have 
FOR THE MANUFACTURE OF [/ Smoke consumer. Fn -+ San + atm te ef 
PEAT FUEL lawns AMERICAN Seas machine N. G Knight °°" S08. R16 nternational 
SUPPLEMENT 149%. The paper fully des- Sonp > press, 3. 3. We ta work of reference, the 
cribes the Bessey process. cont oe waivens | to nae +e eeecting the Sa venient in sogemanaacs 
LIGNIT PEAT, AND a decomposition ical from — 
FURL” SCIENTIFIC AMERICAN SUPPLE- semi-ligneous cambium layer and epi- 00.054 M ve Mae 
come 1426. A careful consideration of dermis of bast fibers, M. H. Colaban.. one. veh lihece Sm 
German methods, | ree ee voltage, F. Jordan. ... 807, have enabled the to : 
MOOR CULTIVATION AND PEAT ||" ,crinie variable, J. G. MacPherson: $07,088 to such a low figure chat chere ie Gees 
INDUSTRY IN GERMANY. SCIEN- {| spool, ribbon, C. Spiro .............seeeeee 807,001 for any family to be without 
TIFIC AMERICAN SUPPLEMENT 3481. An ]/ 8 seat, 8. Pepple ‘anche cw seg eee heeee 807,814 
excellent critical review. Sprinkler head, automatic, E. 8. Clayton... 807, TWO INTERESTING fs 
DOMESTIC COKE AND BRI- || Sprinkler me locked, 5 8. Clayton.....- pooh 4 2 ; 
JL ETTES PROM BET OCT | orctim cup I, B, Leer BOE - BOOKS FREE 4 hby | 
SCIENTIFIC AMERICAN A. BRIM 1211. oe noe <li ty | & Bostwick To anyone sending us at once their names and ad/ircsecs on ihe compen we will mail, all, entity ~ ? 
A valuable monograph by an expert. Stanchion, cattle, a free, our 2$-cent Ganson Rockies" - a vatuabie teat book. and = ie 2 vl py. : 
THE WHITE MINERAL PRESS Steam generator, P. ee oe this colossal wo’ Wi hunaio of enue ore filling 20 volumes, ¥ 
FOR BRIQUETTING,. Screntiric Steel mixing process, P. L. T. aes F containing over ilhustrated — Le exquisite colored 
AMERICAN SUPPLEMENT 1324. An article Steering oa ge w. . “ oe ' superb engravings, government maps and over other illustrations. 
ibing and illustrating am American pore mg tod ore dA a SPECIAL OFPER—A universal text book free. To anyone subscribing tw 
briquetting machine. —. 5 ng Peel in thelr “aaa, sy ies :; ‘The New International in response to bie advertisement, within 30 days Cournot oP 
sc ramaaccmnnmrnoee | a open eset Hic a entitled “ 
ove, c. . . Study.” 
Prise 80 Gente aon, Sy. cant. ae Sri i iiss” spain Boi F MAIL THE COUPON TO-DAY wf x 
bmarine e , 
Onder through your Newadealer or from [JC a an ae eae até 1] DODD, MEAD & COMPANY +" gg 
UNN MPANY Pe O8ORW cides ccccccccvcccecscescccsese 807,250 
M & co Support vA. Diekin@om «1... eee ccecccaeee 807,158 372 Fifth Avenue New York City ry 
3561 Broadwea NEW YORK || Sursicai appliance, H. T. Foote........... 807,180 , $, 
psidcsens Surgics! operating cushion, A. C. Thggers.-- 801/368 
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successful in official tests. 


CLINTON, 





Fire-Proofing Department 


ALBERT OLIVER 


160 Nassau St., New York 





CLINTON 
FIRE-PROOFING SYSTEM 


is the safest, strongest, most easily installed, most 


The continuous bond is one feature which 
makes the CLINTON FIRE-PROOFING SYSTEM 
the floor system without an equal. 


CLINTON WIRE CLOTH CoO. 





33 Park Piace, New York 
237 Gast Lake St., ‘Gteage 
San eres ate 

Boston, Mass. 

Ciinton, Mass. 























+! li a Hamil ! nN 
te lie Mi ix 


Ges 


—backw ards as well as forw 
ito Tosing its flexbility 


for Bulletin 19. 
Rr Mrc. COMPANY, 











A. S$. ALOE co., 515 Olive 


Write for Catalog 


“Sent Free.” 


Civil Engineering and Surveyors’ Instruments 


DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 


We are the largest hours ip the world, Try us on BLUE PRINT PAPER, TRACING CLOTH, DRAWING 
NEA, or SURVEYING and ENGINEERING INSTRU MENTS 


o eis 3 Levia, Mea. 


Correspondence Sotictted. 

















4to. 11x13% inches. 
275 Illustrations. 








For Christmas Giving 


merican Estates 
and Gardens 


Illuminated Cover and 
340 Pages. 


By BARR FERREE 


Editor of American Homes and Gardens, Corresponding Member of the 
American Institute of Architects and of the Royal Institute 
. of British Architects 


Price, $10.00 

















all cases made 


Publishers of 
 Sctentific American ’’ 





SUMPTUOUS book dealing with some of the most stately houses 

and charming gardens in America, The illustrations are in nearly 

oes original photographs, and are beautifully printed 

on double coated paper. Attractively bound. 

of the most interesting books of the season, and will fill the wants of 

those who desire to purchase a luxurious book on our American homes. 
An illustrated prospectus mailed free on request, 


CMUNN @&-COMPANY? 


361 Broadway, New York 


This book will prove one 

















Suspenders, trousers, F Ferguson ...... 


Switch. See Electric time switch. 


Switch and lock movement and detec 


bar, L. H. Thullen 








Switch and signal system, FE. J. Adams 
Switch operating device, V 2. Hubba 
Table, J. L, Newell 806,907 
Tacking machine, H H Cummings . 807,111 
Tanning vat, R. Koenitzer 
Target trap, J. H. Brookman. 
Target trap attachment, J Kautzky. 
Teat cup, pneumatic, A. Gillies.. 
Telegraph circuits, double jack for, © 
obnson 806,812 
Telegraph ~ wires, adjustable support for, 

\ ell 806,769 
Telegraph re ~~ ater, Gree ne a Gaunt . 806,80) 
Telegraph system, wireless, L. De Forest... 806,066 
Telegraphic apparatus, Hawley & Rhoads SO. SOT 
Telegraphic repeater, 8S. D. Field ¥ S06. 884 
Telephone bracket, H. F. Foersterling. 806,790 
Telephone selective system, party line, w 

M. Bruce, Jr. ....60-e0. pees ecseger 806,90) 
Telephonic system, R. H. . 807,316 
Tellurian, J. E. Rempe ...... 806.839 
Tent, H. L. Gullime ........- SO, SUD 
Textile machinery, electric stop motion for, 

J. B. Whitney, relesue 
Textile machinery, electrical stop ‘motion 

mechanism for, J. B. Whitney, reissue 12,422 
Ticket holder, R. H. Mallory...... - +.» 806,985 
Ticket separating machine, W. A. Gibbs . 806,969 
Tickets, ete., machine for separating, W 


Gibbs 
Tiling, F. C. Millhoff ‘ 
Time lock, electric, J. T. Van Dillen 


Tire and means for securing same in place, 


resilient, W. F. Beasley 

lire attachment, wheel, J. F. Horn 

lire, bicycle, L. W. Groat 

Tire charging valves, coupling for, G 
Kellogg .. 

Tire plug, F. B Parks 

Tire, pneumatic, J. H Bleoo we 

Tire, vehicle, R. B. Parker 

Tires, chain armor for pne uma tic . B. 
Hazleton ae el P . 

Tool, combination, E Hogan 


Tool handle, pneumatic, W i. ’ Keller..... 2 


Tool holder and tool, C. W. Grant.... 


Torpedo, autemoter, Noalthat & Fournier. 


Toy, L. E. Bergenaten 


Toy elevator, W. H. Smith.............«.. 


Toy fire engine, H. T. Kingsbury 
Toy, inertia wheel, H. T. Kingsbury, 


806,977. 806.978, 806.980, 906,979, 806,981 


Toy vehicle wheel, D. P. Clark 
Toy, wheeled, H. N. Parker 
Trace hook, J. T. Seogin.. 
Trace splice, H. Breiding 


Track alining apparatus, Shaw & Eberle 


Traction towing, gripper mechanism 


P. Thompson 


Train order holding “de ‘vice, WW Ayres ’ 


Trap, R. L. Stringfellow . 
Teap joint, C. H. Muckenhirn.. ° 


Tree felling footboard, Evans & Caron..... ! 


Tree protector, Staley & Ward 
Tripod head, G. J. Hoelzer . 
Trolley contact, 1. J Bradshaw 
Turbine, D. W. Starrett " 
Turbine, elastic fluid, G Ww entangenee, 
6,97 
Turbine, steam, J. F. Brady ‘ 
Typewriter desk, W. F. Fraser 
Typewriters, paper and envelop feeding 
tachment for, 8. D 
Typewriting machine, M. W Pool. 
Typewriting machine warner bearing, 
G. Latt os ine 
Typewriting machine word re giste ring 
tachment, R. R. Fowler . 
Typewriting, manifolding sheet for, 
thews & Van Holland 


Umbrella stick and cane, J. & H. Lande 
Vaginal glass applicator, M. B. Pearlstein. 807,124 
combined throttle, 


Valve and stop valve, 
G. BR. Smith 


Valve for train pipes, ‘steam, E. E. Gold... 


Valve, reducing, H. L. Harbaugh... 

Vapor used in the destruction of weeds 
rabbits, Sona for generating, 
B@ORIR occ ccc ncccccvess 

Vapors of volatile solvents apparatus 
recovering, E. Rouchaud- Praceiq 

Vat. See Tanning var. 

Vehicle brake, J. Curry 


Vehicle hitching attachment, Plato & Kil- 
gore . ° eeedvcesogeewe 807,047 


Vehicle, motor, T “Stafford én 

Vehicle, motor propelled, E. 8. Clark. 

Vehicles, egg case carrying attachme nt 
Rk ‘. Story 

Vending machine, F. E. Mac: ‘ordy . 

Vending machine, A. T. Hallock. 

Vessel cap, J. M. Hicks - 

Vine, Perron & Jeffa ... 2.6.6. e ccc eeeee 

Wad sorting machine, w L. Morris. 

Wagon body lifter, J. H. Simonton.. 

Wagon brake, E. B. Rose.. 

Wagon hound, R. T. Petrich.. 

Wagon side-board, J. J, Coyle.. 

Wall covering. T. Cleary .. 

Wall coverings, machine for producing p 
effects on, T. Cleary 


Wall coverings, manufacture of, T. ‘Cleary. 
Wardrobes, clothing support for, L. Gallot 


Wardrobes, movable support for, L. Gal 
Washbboiler attachment, 8. J. G 
rere machine, M. L. Winegarden.. 


Eggers... haar 
closet and seat therefor, Cc. 





Muckenhbirn 
Water heater, R. J. Hutchins. eadbs 
Water jacket, C. W Hawkes... pAbeneaks 
Water meter, C. F. Drake...... <i oan 
Water motor, P. T. Coffield.. ‘ 


Water or impact motor, B. H. ‘Divine. . 


Water, purifying, J. F. gpa -O0t.008, 807,412 


Water wheel, A. C. Mat 
Water wheel. 0. H. Nevéetren 


Whiffletree hook. J. Stahl ............ 


Winding machine, A. D. Scott. 
Windlass, friction, W. J. Nelson. ' 
Window fixture, J. E. Woods.. acne 
Window fixture, W. 8. Coope 
Window screen and guard, 7 ‘Johnston. 
Wire cutting device, J. B. Foote..... 
ire fabric, H. Richardson ...... 
Wire atretcher, W. A. Steere.. 


‘1 II) 906;984 


" Ma- 


"907, O77, 


cannon pinion for, L. A. Faller R 








ctor 
, S0esebesredecers 807 327 a 
, 4 m, EF AC 7 807,108 S 
te, W. E rd.. 807,171 
Switch operating mechanism, G - Young: : pif 
Switeh or signal apparatus, F “ oung... 806,948 
Switeb a J t wapmen ° -. ++. ST.068 Priction- 
Drive uc rd 








. 806. 96S 





807 250 | 
806.810 | 
807,073 


R07 O82 
. 807,087 
. 807,351 
807,311 





A Remarkable Little Car for $400 


12,428 Maximum power ratio 40 to 1. 

More than twice that of any automobile. 

Has no equal for hill climbing or through sand and mud. 
Numerous speeds forward and 7¢ve7 Se. 

Engine mounted on frame above elliptic springs. 

No more poise or vibration than a Touring Car. 
Ten-inch clearance from ground. 

Fan mounted in front of engine. 

Oiling done from seat by hand pump, 

Conventional shape of hood and back. 

Rear construction except motor enclosed and dustproof. 
Unequaled economy ~ 35 miles to one gallon of gusolene 
w and one-third pint of oil. 

Active agents desired for unassigned territory. 

Write for Catalog and Proposition. 


yey WALTHAM MFG. COMPANY 
B. “ } General Offices and Factory, Waltham, Mass., U.S.A. 
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7 to 806,081 


“0. K. . PAPER 
Chips depend ov 
te’ ade 


every 


4 of paper, 
m together with o typall 
et, stror 


JAS. V. WASHBURNE, Mfr. 
210 E. Genesee St, Syracuse, N.Y. 





807,057 
806, 792 








at- . 
807,321 
... 806,834 
E 
807 ,2 
at 
807 022 


... 806,818 
s.. 807,085 


806,929 
806,970 
. SOT,074 





Turn It Upside Down 


co, it a pA, poe only non-liquid storage 
market and the only one of ite 
heats in the oder Impoasibtiity 

bend alt, as fo 
Can be rec harge: 
















riptive pamphlet and trade prices. 
THE ROYAL BATTERY Co. 
148 Chambers St., New York City 





‘and 


B SENSITIVE LABOR ATORY BALANCE. 


807,180 


- By N. Mow laboratory 
or soa.eee belance will we up to one pound a and a wait turn with a 
ore '" quarter of a e stamp. balance can be made 
by any amateur skilled in the use of tools, aud it wild 

il as a $12% balance. The article is accom- 
panied by detailed Working dra 
of the work. This 


. 806,957 | work as we! 


pee Hopht ims. This 


wings sho 
article is contained in eA 


sale by MUNN & Co. Broadway, New 


stages 
. 806,933 | TIFIC AMERICAN SUPPLEMENT, i. 1184, Price 


.. $07,419 | cents For 





"for, York City. or any or ne 





lush 
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Will make for you 


$100 A DAY 


Spin sugar into cotton 
candy any color or 
flavor. Agents wanted. 


BARTELL MACHINE CO. 
53 W. 8th St., New York, U.S.A. 





lot 





: . 807,00 
807,076 


The Presence of Scale 


’* g07\265 | on the tubes of your boiler 
Hn of operation. 
| g07.305 | Pemove this seale and remoy 


ay the 
he D ‘les will 
e Dean jolier Rube cn eaner 





806,817 Let tbe Dean Cleaner demonstrate its abies ty to do 


..... 806,900 | this by sending 
«+ 807,212 | that Wena tondny for on.re #35 
. 807,133 | you. Ben y for 

17183 | that goes into details. 


are clean, but the 


WM. B. PIERCE CO. 


THE 
319 Washington Street, Buffalo, N. Y. 





CAPITAL WANTED for a CAPITAL IDEA 


We have invented the ideal Cylinder Snow Plow, 


which ts duly pateuted, and far surpasnes ¢ vay, “oa 
vious Plow 4 efficacy, sim nae, ~~ Ra yo it 

Railronds will be the Be 35 
a its wonderful w k will_com ty 4 yoais 
=e Plow will one a sil compel ‘ompany thou- 
cand of dollars and no end of trouble. We will 
welcome a owed with capital, form a steck com- 
ar or <i out our rights ata reasonable figure. 


BOWMAN & WEBER, 
Wihoerten, Box 116, Ontaric, Canada 





Wire stretcher clamp, D. H. Parker........ 
Wood, apparatus for forcing fluids inte, 8. 
PE askhwéwpgaeeresese awe Gy can 807,411 
Rn i ne hn. eas spncedbee site 806,815 
Wrench, J. H. Shepherd ................25 807,200 
Wrench, H. L, Newton ........ceccceseees 807 , 396 
DESIGNS 
Badge, Tuckey & Kline ..........ccccsenees f — 
Bonbon dish, C. A. Bennett................ 


Carriage, C. Kramer 
Coffee pot, C. A. Bennett. .. 
Fabric, printed textile, E. BL 


Gate, J. H. Wheelock . 
Mirror or similar article, hand, 
Paste jar, J. A. Larrabee 








Pen holder and tray, fountain, M. A. 

ERA Sixaseudidts sancxcsyduskawecad 37,722 
EE i SEE ov cwah vin ccesbonséccccede 87,721 
Salt or pougee pot, C. A. Bennett. 87,72 
Spoon, E. Rueckert ‘ she wabathebes ph 
Spoon or a. Cc. A. Be nnett hue seChecdeteet 37,725 

TRADE MARKS. 

Ale, Adam Scheidt Brewing Co............. 48,147 
Baking powder, J. ©. Grant Chemical Co.... 48,155 
Beef extracts, bouillon, agd beef tea, Cudahy 

EE OO, oecviccdO er sacdibaevedeed 47,141 
Beer, lager, Adam Scheidt Brewing Co..... 47,148 es, etc. 
Beer, lager, V. Neustadt! . 48,1 a lifetime. 

: 48,114 | ff for detailed 


Bells, church and school, C. S. Bell C 


—_, S cvepre New York Leather Reiting 








‘Ben: | 











esses 48,110 


Dayton Supply Co., Dayton, Ohio. 





to square 

of factory wall in ten 
rs, and do better 
work than with a brush. 

It is gice pdagted for 
spreading nfectants, 
insect pests 


on trees, 

and Fo 
extinguishing 
f gene and pas 
first year. Wri 
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A Great Repository of Practical & Scientific Information 


f the Fullest, Freshest t and Most Valuable Hand- 
woke of the 4s Indispensable to Every 
ractical Man. 
SIXTEENTH THOUSAND. 
Free of Postage to any Address in the World. 


The Techno-Chemical Receipt Book : 


d Receipts, covering the 
Fer" Digoovaries tn 


One 0. 
bo. 


Containing several Thousan 
atest, most Lmportant, and most Use 


Li 
tical Technuloey, and their Practical Application 
ie Arts and the Industries. Edited chiefly from the 
German of Drs. Winckler, Elsner, Heintz, Mierzinski, 
Jacobsen, Koller, and Heinzerling, Ww wee gactions by 
Brannt and Willa 1, Ph.D. ies 


iam T. 
wititam of the Franklin Institute. ye 


ravings, one volume, over 500 mo., slenantly 

Sound in scarlet cloth, gilt. closely printed, containing 
an immense amount and a great variety of matter. 

te Price $2.00, free of postage, to any address in the 


ti 
™ po 4 circular of 82 pages. showing the full Table of Con- 


sot th mportant book, sent by mail free of postage to 
= one in any part of the world who will furnish his 
address 
HENRY CAREY BAIRD & Cu. 
Industrial Publishers, Booksellers and Importers 
810 Walnut St., Philadelphia, Pa., U. 5. A. 


users, drivers, repairmen, chauffeurs. 
AUTOMOBILE and others soaael all over the coun- 
$0,000 machines built this year in United States, affording 
yortunities for men trained in this coming business. Six 
will — fy you for good wages in this field, in 
hich ae demand i such that ability eounts ahead of pull_and 
ans of service. = full particulars address = 
respondence School of Automobile Engineering, 
Suite 1368, Flatiron Building, New York City. 


FOR SALE 
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PRICE $2.00 | 


Belting. leather, Graton & Knight Manu- 

Saeeene De 60.650 66ka neds see 8,115 
| Bits, stirrups, spurs, and harness buckles, 

Smith-Worthington Co. ..........6000005 8,004 
Bitters, stomach, P. J. Bowlin Liquor Co.. 48,164 
Boots and shoes, elastic pads and cushions 

for the bottoms of, Tredair Rubber Co. 48,116 
Boots and shoes, leather, Jenkins Bros. Shoe 

Codsnacntendegdeecdbechuhuaweussedas 156 

Boots, ‘shoes, and slippers and upper and sole 

leather, leather, Packard & Field...... 48,000 
Boots, shoes, and slippers, leather and leather 

and cloth, G. F. Daniela & Co.......... 48,087 
Brandy, P. I Bowlin Liquor Co............ 48,181 
Brandy, Wm. Bergenthal Co. eade keen dee 8,1 
ee RO ER ee 48,171 
Brushes, paint, E. Clinton & * Deeper enters: 48,152 
Brushes, varnish and paint, E. Clinton & Co. 48,120 
Bue os ts, well, Prewitt-Spurr me nERNee 

‘o. . ee ceew bss een set ives 112 
Bi sting compounds, ‘George Zucker Co...... 48,143 


One % horse power Fairbanks-Morse & (‘o. Gasoline 


Engine complete, with fittings and fixtures. 
One Robbins & Meyers Co. Electric Generator, 115 
volts, 65 ampere, speed 1000. 
One Apple Dynamo Gasoline Engine Igniter. 
All in first-class condition. 
SIEBER & TRUSSELL MFG. CO. 
St. Louis, Mo. 


JAMAICA 





Avoid the Dreary Days 
of Winter 


Visit the Island of 
Perpetual Summer 


Travel on one of the perfectly 
equipped "Admirals," the Twin 
= U.S. Mail Steamshipe-of 


United Fruit 
Company 


They afford the most delightful salt 
water trip of the winter mo 
Within 24 hours after leaving, 
are in the warm airs of the & 
Stream. Hotel accommodations in 
Jamaica satisfy every desire. 
eekly Sailings from Boston 
Philadelphia. Steamships 
"Brookline" and "Barnstable" 
weekly from Baltimore. 


Round Trip, $45 


One Way, $25 
including meals and berth 
“A Happy Month in Jamaica” 
is a fascinating booklet we send on request. 

‘or this and complete information, write to 
DIVISION PASSENGER AGENT 
UNITED FRUIT CO. 

ig Wit pe 


Hughes and 











calation of any screntidg frornal 


MUNN & Cosson Naw York 


Cake and ice cream cones made from cake, 


UE, CINE 6. oc Sus cceocsebasne 48,127 
Candles, E. Schneider & Co.........e0.+05 48,124 


Candy, penny, New E ngland. "Confectione ry 
OO". ade gedstbesiageneensudeenewhe 48,161 
Cards, play ing. A. oO, “Le onard. sud 48,158 
Cards, playing, New York Consolidated Card 
eR CEvaees 6 48,170 
Chains and lockets, Basse tt Jewe iry Co. nee > 48.168 
Cheese, Hazelwood Co. ......... .. 48,128 
Cigars and cheroots, Filogamo & Alvare 2. .-» 48,125 
Coats, pants, and vésts, men's and boys’, 
ee ee er re 48,138 
Coffee, Geiger Tinney Co.................+.. 48,142 
Coffee, cereal, Sleepy Eye Milling Co....... 48,167 
Cologne spirits, Diamond Distilleries Co.... 48,169 
Cordials, A. Breslauer Co. ..........-seee05 8,173 
Corsets, eerset waists, and corset steels, 
Keps Bros. e-deagkeeuvesenkes coccse S307 
Cotton and pa rt cotton ~ ce goods, Smith, 

OR Oe ORS erate ocveee Se 
Cotton flannel, Pe mberton Co. 48,111 
Cuffs, J. B. Boyle cae mel ...» 48,119 
Cure for abscesses in tee oth, E. P. Ruther- 

OE RP ree 185 
Dentifrice in powder, liquid, and “paste ‘form, 

tooth, Woodman-Davis Co. ...........+. 48,194 
Sy Rs SR a ee 48,126 


Fabrice formed of woven splints, ‘strips, or 
slats, and thread, cord, or wire for 
shades, screens, curtains, and the 


Hough Shade Corporation .............. 

Fabric, silk, Stewart Silk Co.... 

Fish, dried, smoked, weekied, 
canned, W. T. Shute .. 


salted 





Flour, wheat, G. C. Christian & Co... 
Flour, wheat, Acme Milling Co...... 
Flour, wheat, M. Alexander .............++ 
| Flour, wheat, G. C. Christian & Co......... 
iGame, B. I. Horeman Co.........cccccccece 
|}Gin, P. J. Bowlin Liquor Co........cc-scece 
eee ts MOO Oe OD. s,s cnciincvecacdesdbs 
|} Guano, Tennessee Chemical Co. esocccvecess 
| Hats. ‘ay frames, and hat trimmings, 

TEUNOO 86 eves s does cocceonsweadsnes Upesee he 
Fics cream, Hazelwood Co. ................06 8,15 
Lard, Tennessee Packing and Provision Co. . 48,140 
meaamee or periodical, Homefolks Publish- 

ng Co . es ee eoccccess 
Magazines, periodical, Doubleday, 
Mattreases, T. B. Burnett ........cccseeeee 


Foster-Allison Co, . 
Antikamnia Chemical Co. 
8,189 to 48,191 


Mattresses, 
Medicinal tablets, 





Medicine for cows, Dairy sentinel Co.... 48,176 

Medicine for the remedy of nervous debility, 

SP. PCR UNE onc oth sb 0siccuueeespatesea 178 
| Medicines for the regulation of the liver and 

surification of the blood, A. H. Lewis 

ee. OO. spices occcnsédvesenopecebe 188 

| Miik and cream, Hazelwood Co......-...++. 48,129 

Molasses, N. w. TG. 6 os sas cb cae ae 136 

Mustard, prepared, Joseph Campbell DO. +< 0 48,089 

Nails, horse, Capewell Horse Nail Co....... 48,113 
beg + ar supporters, ladies’, Blaomenkrohn 

Crochet Button Works ..............4. 48,118 

| Oils and greases, lubricating, A. W. Corning. 48, 2 
| Ointment or salve, E. Schmidt & Co....... 

Paint, Nansen Composition and Paint Co.... +2 188 
}Paste. Diamond Paste Co...............0.05 .123 
| Pencils, lead, Eagle Pe nell Co.. 48, 097 to 48, 108 

Pens, steel, Hall Bros. .. . 48,105 


| 


Pipes and fittings, soil, Abendroth Bros. 





Razors, Krusius Bros. .......... hile shane 8,157 
| Remedy for certain named diseases, Patton- 

Worsham Drug Co. . 48,180 
Remedy in tablet form for colds, headache, 

and grip, Bromo Chemical Co........... 48,174 
Rings, Jones & Woodland . aia oils . 48,182 
Roofing, ready tar and fe it, Barrett 

facturing Co. R 48,117 
aay am Slatington- Bangor Slate 2 

GOD pork cb. segs < 0g , 48, 139 
Rubbe “" 5, fr ‘and shoe: s, L ambe rtv ile Rubber 

ce 66s gdeneecnse tess 48,108, 48,100, 48,143 
Rum, ’P. Bi ‘Bowlin SS Ree 48,165 
Sheetings, Minot, Hooper & C eS . 48,159 
Silk crape, ear pe soft twisted, ‘Hess, Gold- 

amith & Si “ecnsce ccesne Meee 
| Pobae o and ¢ lgare ttes, "smokin gz, Carreras 

Limite Usb ened GeO daSos re dccmhetedaed Ca 48,095 
| poeta Voigt & ‘Co. . 48,193 
Varnish and japan, Mayer & Loewenstein... 48,179 
Veterinary antiseptic remedy for screw 

| worm, C. Robinson ...... é 48,183 

Watch movements, 0 iaraanae w ate h c Resch 48,144 
Whiskies, S. C. Herbst .......... eins 


| 


| 








Whisky, Morrin- Powers Mere. Co. 
Whisky, Pepper's Sons 
Whisky, G. Rexinger .. 
Whisky, A. Breslauver Co 








Whisky, I. Ciener . 
Whisky, R. M. Rose Co. 
— T. H. Swan 
LABELS 

“Adirondack Line,"’ for shoes, E. A. Quiri.. 12,550 
“Car-Wi-Co. Georgia pointy ok . . rup, 

Pe ET a re 12,542 
“Diamond Bar," for prunes, J. J. Shaner. 13 oe 


“Durham,’’ for cheese, S. Van Korngut..... 
‘*Holstein,’’ for cheese, S. Van Korngut..... 
‘“‘Hosterman’s Equine Invincible Heal 


for ointment, J. emsermnn « Seescccos 








“‘Treno,”’ for hair tonle, J. 8. Riley........ 
he “eearepune for beer, Joliet Bottling 
“Paneture Cover,"’ for cans, Wm. Underwood 
. . eee eee eee eee eee 2 1 
“Quee n Aroma,” for cigars, I Delatany & 
MEE «-wsln § 0h 060 pact secs Ws be ntne - 12,540 
“Seaborg's Silverside,"’ for canned salmo mn, 
Seaborg Pkg. Oe desb cicdduhameiseoeen 12,548 
“Sparklingstone,"’ for cigars, Goldberg & 
Finkelstein aeen doves aekssagoadiace tna 2,539 
“Taroena,”” for cooked flour made from the 
taro root, Taro Food Co. ............06. 12,549 
“The American Bureau of Information,"’ for 
publications relating to national ten 
a: dhs Ga SONNE bab bhaksdes =Caceeis 12,552 
PRINTS. 
“A Real American,’ for tobacco, Bloch 
Brothers Tobacco Co eknke temaenees 511 
‘“Blanchite Process Paint,’ "for preservative 
paints, composition ah enamels, 
and water paint, Blanchite Process Paint ‘nes 
Bs 2 ea 65 Veeeeeesioes 5 
“Celebrated Curative. Wine ‘ot Chensthow,’ 
for a wine, A. Skarzyunsk! & Co....... 1,510 
‘“‘Reuter’s Soap,"’ for soap, Barclay & Co.... 1,512 
“Say Jack t’s the Stuff that makes 
you feel like a horse,’ for stock food, 
PUGS EE SS — bon cade tesdesdsccewaesbes 513 





A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
seg Address Munn & Co., 361 Broadway, New 

ork. 

patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and fuarthe a = eg 
address Munn & Co., 361 Broadway, York. 








THE POSTAL TYPEWRITER 

Men and boys wanted to PLUMBING RE an 
pays 66 a Gay ation eompi course of practical in- 
struction at bome or in our schools. Grad 
mitted to Union and nd Master lumbers’ Ae: 
Positions secured, BROS. 60. ant BING 
SCHOOLS, Ment A Avenue. New York. St. Louis, M 
Cincinnati. 0. Free catalog. 





(qe 2 Ferites! Engines, Brewers’ 
achi HE VILTER 
MFG. CO. 890 Clinton . at, Milwaukee, Wis. 


MODELS iO ERETRIMENTAL LSet. 
. BAILLARD. 24 Frankfort Street. New York. 
RUBBER. Expert, Manufacturers 


PARKER, STEARNS & SUTTON, 228-229 South St., New York 


EXPERIMENTAL WORK Scientifically 
and om tage! executed. Models and small machinery 
pertocs ed. care & VOLKMER, 61 Fulton Street, 

elephone 555 Joh 


sd ary Fehon i, en, Tool Tools, Small Machy 


MODELS? te phe 


MODEL AND D EXPERIMENTAL WORK. 
Electrical and ical Instruments. 


Small Mach’y 
EDWARD KLEMmOCUNIDT, 82 W. Broadway, New York 


MODEL S 


EARS 


4lTelograghy & 


PECIAL Machines or Poste made to order; new 
perimental work done 


reseonably’ sklived Inbons mop 
hs Es get "N. J. 


Near Penn. Vepot, ersey 


acres 
ante, Go co 
coberer. A canes site dere 
ware, eee ructions, “ 
le outet in the world 


ae ichaee grate i knwland Coil 
























4b NVEN N 








sone Rayna Pte» derful 

er, 5 at 
ier, OMNIGRAPH 
imi 


. 52, B 
lands ot, St., New York. 











WIRSLEOS wage 











Inspector General of Forests 


WESTERN AUSTRALIA 


Applications for above position addressed 
to Public Service Commissioner, Perth, 
W. A., will be received up to 1st March, 
1906, "Applicants must have a thorough 
knowledge of scientific and practical forest- 
ry in connection with both hard and soft 
woods, as well as the administrative ability 
and experience necessary to undertake the 
charge of the Forestry Branch of the Lands 
and Surveys Department. 

Salary £750. Appointment to be for one 
year with an undertaking if services prove 
satisfactory to place the successful appli- 
cant permanently under the Public Service 
Act. 

An allowance will be made toward cost of 
transit to wastes 

E. JULL, 


ual Service Commissioner 


ELECTRO MOTOR, SIMPLE, HOW TO 
make. — ay O. M. 4. Hoptine, Desecri of a small elec 
tric motor dev cies to -—_ 
i aienauce = oy a motor which m 

rived from and 


antage by a current deri a battery, 
whee < would have ye wer to operate a foot 





“i 


it pe 
os an machine requiring n not over One Man pow- 


er. wes. 
CAN SUPPLEMENT, on a te Price: « 
had at this office and = 


AUTO STORAGE Barr: 


ris vic *fo'be 
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pf tree ere eae 
| Barclaagte eae LU 




















COPYRGHT 1806 BY F. F. COLLIER & GOW 


A Study in Pastel 


edition. 


published, 


value. 


paper. 








THIS 


GIBSON PROOF 


Printed in two colors on fine plate paper, 
size 1014 x 14%, and ordinarily sold 


De Luxe Edition 


of the 
GIBSON NUMBER 


Although* 100,000 extra copies of Collier’s Gibson Number 
were issued, they were immediately sold, and the demand 
for additional copies necessitated publishing °a second 
As Mr. Gibson has discontinued pen-and-ink 
drawing, this is the last Gibson Num 
It embraces the: la 
Gibson’s drawings ever published outside of book form.~ 
Being an Edition de Luxe, it makes a souvenir of permanent 
If preferred, the drawings may be cut out and 
framed, as the issue is printed throughout on heavy plate 
With each copy is included a separate artist's 
proof of a girl’s head, which ordinarily sells for $1.00 


De Luxe Edition, carefully printed on heavy plate 
paper, including separate artist’s proof for framing, 
mailed to any address on receipt of 25 cents. Address 


DE LUXE EDITION, P. F. COLLIER & SON 


418 WEST THIRTEENTH STREET, NEW YORK CITY 


HANDSOME 


FREE 


for $1.00. Given free with the 


ever to be 
t and. best collection ‘of 


’ 




















520 


Scientific American 
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‘New York 
Belting & Packing Co. Lid. 


Manufacturers of high grade Rubber | 
Belting, Diaphragms, Dredging Sleeves, 
Emery Wheels; Air Brake, Steam, 
Suction and Garden Hose, etc., Mats, | 
Matting, Interlocking Rubber Tiling. | 

Also manufacturers of moulded and 
special rubber goods of every description. | 


} 
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Write for catalogue 


91-93 Chambers St ” New Y ork} 


A typewriter which wil! write in 
two colors, or change from copy 
to reeord, at the touch of a lever, 
is a necessity tn billing, tabulat- 
ing statistics, indexing, or pre- 
paring legal documents. 


equipped with a BI-CHROME 
RIBBON. meet every possible 
typewriter requirement. 


Tux Suiru Premren Tyrewniter Co. 


‘*A.C’’ Superb HOLIDAY GIFTS for Gentlemen A.C” 


The first pipe ever known to win the unqualified 


ANTI-CANCER. endorsement of Physicians and the Scientific world 
$2.00 
10s. 64 —& 
Registered Mall 1964 —A 
"ent puld Model (—_ 2 
| Imported Briar Improved 1906 model ———— B 
now on the market 


Sterling Silver 
| Valcanite 
tof 10 


ou 
| Orders from 
| Old Customers 


$1000 


Guaranter Agninst 
Barat Tongue 


THE “A-C” PIPE CO., 807 Times Bidg., Broadway & 42d St., New York 












ANTI-CANCER. 

















No advance in price 
till after holidays. 
Saliva Cannot Possibly 
Enter Stem 







(ofe} Sommer VS'7-9, 1 F 4i, fe 


NICKE 
Electro-Plating 
Apoaratos me Vateral, 
Hansen av , van Wiad 
me... Lire 


2 Williams St. ‘PY, 
2 95 Com Canal 3t, 




















NOT A COMPETITOR W:TH CHEAP PIPES 


Illustrated k full of matter tnpertant to 
amokers tree ov applicatio 


De not send stamps tor saaines 











Power 






I.H.c. Gasoline 








Engines 


will be tound = very best and the most 
eo nomieal for in 
Blacksmith Shops, a, Repair Shape; Samat! Machine 
Shops, Private Work Shops, Experimental 
Piants, Manuel Training and Indus- 
trial Schools, Private 
Water Supply, etc. 


Suitable also for all kinds of pumping Fuee 
are strong. cingse. highly efilctene 
easy to operate. are economic of and 
devclon th 


of horse power at the 
| minimum cost. They require but little room 
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bef re investin ns. Do not, therefore, 
ind before seeing our 











Syracuse, N.Y. 
Branch Stores Everywhere. 





To INVESTIGATE 


The mechanically correct 
DURYK«, \evartahly te 
ca parehas. oy Bnazene 

je the remo. 
















$e 







send 
“Ee the 





conven POWER CO., 44-84 Aeyrud St., Seasing: Pa. 


CHARTER 


eg a 
Dy names. 
Gasoline, Gas, Kerosene. 
Send for Catalogue. 
State Pewer Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL 


u artecion 9 10.4 est prices. “Best Mavuroad 
wegeoe cr Stock Sealer made. 
> i ies, ineiudl Safes, 











cies, Touts, & save 
“Sire ryt ne ie Co.. Chicago, Lil. 





complete duplicator, cap 
oot deposit, on ten ae) 
site trial. 


Fe spicdiscountet Py Net 
cent. or 





Bausch2Lomb 
Microscopes 


Rey Microacopen on ph rd ae 
ou are 
hd best in the least 
those that are used te th the lea 
Dhorttorles everywhere and b 
workers who know t. 


Bausch & Lomb 
cw ee 


Less 


; Tools! Tools! Tools! 


and all you want to know aboat 
them. Our Tool Catalogue No. 
22 is a cloth-bound book of %0 























~epe toe pages. If you want to “know 
eer ft all” about Tools you should 
sed 7 send for thie book at once. 

: a a Bent post-paid on receipt of 
$1.00 which will be refunded 


a from your first purchase from 
4 us of $10.00 or over. 


TIONTGOMERY & CO. 
105 Pulton Street, N. Y. City 


1ESSOP STEEL CO 
MF! (oF CRUCIBLE Si . 








International Harvester Company of America 


(Incorporated) 

7 C Menree Street, Chicage, Ill. | 
ea Se ie a 
oe 














, eeemmennalinensian 
neem erence 


The WONDER DYNAMO-MOTOR 


Lights a7 runs motors, decomposes 
water, «tc, Output twelve watts, wound 
for any voltage ep to ten. fins luninated 
arumiore, the must effirien: litte 
remtor of its oe th: nartet, Wil 
run on 110 voit circuit, Weight, 4 Ibe. 


Height, 5 inches. 4 for cate- 

faoel p tom sented ovenpabons 
THE R. M. CORNWELL CO. 

#6 South Salina Street, Synacussz, N. Y., U. S&S. A. 


THE ENGINE Ai 


with @ strong, steady 
pall. Used and recom- 
mended by thousands, 
A postal card with your 
name and address will 
bring particulars, Our 














machines and prices will 
| interest you | 
| Hagan © Engine | 
&4 ‘oe 


Winchester USA. 











Our Adjustable Draughting Table 


can be tilted to any angle without 
the operator leaving his seat. We 
carry them in stock in allsizes We 
also manufacture Filing Cabinets 
Blue Print Frames, Electrotype 
Cabinets,ctc. Write for Catalogue. 


FRITZ & GOELDEL MPG. CO. 
97 Alabama St., Grand Rapids, Mich. 


bled Ouse With Hi 


Over 55 Companies 
operating 
Thurman Patents 
in America, 
and as many more in 
Canada, England, 
and Europe. 











FREE CATALOGUE 


General Compressed Air House Cleaning Co. 
ST. LOUIS, V. S. A. 


Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Etc. 











Don’t Waste Time 


Have your regular ‘phone correspondents in a bunch 
for quick and gens re- 
ference. Get th 











Automatic Telephone 
Card Index 


which can be attached 
to your ‘phone in a 
minute. Has enough space for the names 
of 170 tirms, alphabetically arranged in a 
handsome aluminum case. The cards 
are quickly removed and are out of sight, 
except when you want them. Cards plainly 
indexed. Pull out the /etter you want Then through, 
let go, and it returns to its place automatically Spl jen- 
did advertising scheme to give to custumers. Name 
and business printed on both sides, in quantities. 


Price 50 Cents, sent postpaid. 


AUTOMATIC CARD INDEX CO. 
Dept. A, 327- 331 Bleecker St., Vtica, N. ¥. 


Keystone Well Drills 


‘. Hele Pritting, 

- and Harber Exploration, 

Our five catalogs are text- 
teks in these lines. 


KEYSTONE WELL WORKS 
Beaver Falls, Pa. 


THE MIETZ & WEISS 
“<vou.re OIL ENGINES 


wated by Kerosene (il, Fuel Oil, 

late. Safest, Simplest, Most 
- Economical and Most Reliable Power 
m the market. 











fend for 
Catalogue 


Highest award for Direct Cow ~~ 
Ott Engines and (Generator, 
Exposition, 1900. Gold Medals, Pan 


American Exposition, 1901, Charles- 
ton Exposition, 190%. Gold Medal 
= Special Diploma, Louisiana Pur- 
xposition, St. Louis, Mo., 1904, 
AU GUST MIETZ 
128-138 Mott St , New York, U.S.A. 
Catalogue + Dept. 24. 











Everlasting 
Glue 


Pull om A pin! give a gentle 
oqven and spread as much or ag 
li — le glue as you require. Put 
e pin and it's all ove:— 
peaked up. No muss, no stick 
es no sour smell, no clo ed. 
ttle no stiff brush. Denn 
Patent Pin Tube is the m ela 
tical method ever devised for the 
use of mucilage, paste ue. 
Contents cannot spoil. ex- 
ciusively for 




















es sajeiaepempuinincmnn 





by utilizing the heat which usually # Bf 
goes up the chimney, an upstairs room 
through which a pipe cuns can be 
heated by a 


NEW ERA 
RADIATOR 


from any kind ofastove. Youcan 
do this without the expenditure of 
asingle extra cent for fuel, and it 
throws off heat without any atten- 
tion on your part whatever. If 
you want to save one half your 
present fuel bills, ask your dealer 
about New Eras for stoves of fur- 
nace, or write for full particulars to 


WILMOT CASTLE CO. 
11 A Kim St, Rochester, N. ¥. 








Pat. Aug. 15, 1905. 
saves $6 Poe Cent. labor aS 
when w ig aul carr 

As easy to wash wales we wictes on ta on summer. 
Hands do not come in contact with water. M or gauntlets may 
ibe worn, they wil] not get wet. 


an {| EAL CHRISTMAS er. 
ny ordinary hose 


‘ater constantly 
reese Vieate Anish. vee it and ee 


Every washer werrented, tenes, back if not satis- 
factery. Pre pald $8.00. Booklet free for asking. 
ARDREY VEHICLE. WASHER COMPANY, 

181C Matin Street, B 


echesier, N. Y. 



















If You Want Catalogue No. 7, 1905 


Say it out loud ona octal card, 
rt atyer ti in detail all inside informa- 
tion of the Tool Business of the 
GOODELL-PRATT COMPANY 
early 300 excellent Wiysumetsons = 


devices an 
Clear and concise. A serfect book on 
xints on war- 
and 


perfect articles and 
ranty, weights, shipping orders 


list prices. 
Greenfield, Masa, 


ery. Se 


FLASH LIGHT 














Seconds count. Be ready at the start with 
Badger’s Fire oes yy 
a fire. 


~ ean est st wil bring bei (cruntion 
a w t 
you wish. FRE ug you 5s 
BADGER valine EXTINGUISHER 00. 
80 Portland &t., Boston, Mass. 











Electrical Eng ineering 


and Experimental Work of Every Description 
We have every facility for producing. Seat. class work 
promptly. Our factory is equipped with modern ma- 
echinery throughont. 
Cc. F. SPLITDORF 
Engineering Dept 17-27 Vandewater St., N. ¥. City 











Don't waste ae your aime cna weeey in 
and al' head noises 


tion. oie. 1 
oo t hes been tried and found true, it cures. 
book, “Deafness i 


for my 


GUY OLIFFORD POWELL, M.D. 





Deafness Cured at ¢ Home 


cured, Absolu pe fy pplica- 
to stay cure te e a 
088 0 " is my own and cannot be obtained 


is Cause and Cure,” PREE, Address 








266 Bank Bidg., 


















» duplicates or 


turning pouter. 
you, send tor 


BATES MPG. CO.. BGs Se Hew Tork 
ye aes 
Postery, Orange ND 







“Economo” Emery Wheel Dresser 


Made of an ane 
nearly os hard as 
Miock Diamond. wih 


any 
Ecouomo “Combination” Dresser ji" "=" 


SIZE 12 IN. 





Bi, 4 eas owner sbould have an 
A ee No switeh- 
for startiag or run- 


be 20 Sie hatte 


ning. 


cago aute 
Co,, 98 Beaver nae sete Ohio, 











THE STERLING AIR HEATING 


RADIATOR. 
eee 


“Seite aciiy: ae terms. 
AIR RADIATOR co. 
Wabash Ave., Chicage 


A MONEY MAKER 





THE PETTYJOHN CO, 
615 N. 6th Street, Terre Haute, Ind 


Used by forty of the leading 
Automdblie and” motor boat 
manofacturers. Suitable for 
eny gas or gasoline engine us- 
ing make and break or jump 
spark ignition. 

EVERY BATTERY GUARANTEED 
to give satisfaction or purchase 
money refunded. 


WITHERBEE IGNITER CO. 
27-31 Thames St. - - NEW york 











15 te 81 Seuth Clinten Street. 


























